ПЛАН РАБОТЫ 

по английскому языку 

для студентов ОЗО математического факультета
1 курса

НУС 4 часа
	
	Лексико-тематическое содержание
	Грамматический материал

	2
	Introduction. Getting acquainted. People and character [1]

Character and personality.

Leadership [4] 
	Word order. Types of questions. 

Adjectives. Degrees of comparison [2] 
The noun. The category of case and number. 

The use of articles [2]

	2


	I am a student now. 

My studies at the University

Our University [1]
	The verb. Regular and irregular verbs [3]

The active voice tense forms [3]
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ЗАДАНИЕ НА ЗИМНЮЮ СЕССИЮ

(1 семестр)

Устные темы: “Our University” 
Самостоятельное чтение: прочитайте текст “Development of Mathematics”, выпишите и выучите ключевые слова, письменно переведите выделенные абзацы

Составьте аннотацию текста
Выполните грамматическое задание по темам “Существительное”, “Артикль”, “Прилагательное”, “Наречие”, “Глагол в действительном залоге” 
Oral Topic
OUR UNIVERSITY

Brest State University was founded in 1945. It was called the Teachers’ Training Institute then. In 1995 it became a university. Its full name is Brest State University named after Alexander Pushkin. 

The University occupies several academic buildings: an old building at the crossing of Savetskaya and Mickevich Streets, the Sports Complex with gymnasiums, a swimming pool, several lecture halls and tutorial rooms, and a seven-storeyed building in Kasmanautau Boulevard with a canteen, a library, reading halls, laboratories, lecture halls and subject rooms. At the disposal of students there are four hostels, a winter garden, a garden of successive blossoming, an agricultural and biological station. The University has three museums: of biology, of geology, and of physical culture and sport.
The University educates about  … students at the day-time department and about … students acquire higher education at the correspondence department. There are 12 faculties at the University: Language and Literature, Foreign Languages, Psychology and Pedagogics, Social Pedagogics, Geography, Biology, Mathematics, Physics, Physical Education and Sports, History, Law, and Pre-University Preparation. Students are educated in … specialities.

Teaching is maintained at a high level. About 500 professors, associate professors and tutors teach students at the University. 

The course of study lasts four-five years. Each year consists of two terms (autumn and spring) with examination periods at the end of each term. The term is divided between theoretical and practical work: students have a few weeks of lectures followed by seminars. When students have seminars they spend a lot of time in the reading room revising the material, fortunately the Internet helps now a lot.

The main form of work for external students is independent work. External students come to the University twice a year for short periods, which usually last for about 1-2 weeks. During these periods external students attend lectures, have practicals, get credits and take exams.
Students do not only study, they are also engaged in various forms of research work. They write course papers and diploma theses, participate in scientific conferences and publish their articles. This work helps them to better understand the subjects they study and the current requirements of the national economy, to see the results of their work put into practice. 
Home reading 
Development of Mathematics

The earliest records of mathematics show it arising in response to practical needs in agriculture, business, and industry. In Egypt and Mesopotamia, where evidence dates from the 2d and 3d millennia B.C., it was used for surveying and mensuration; estimates of the value of π (pi) are found in both locations. There is some evidence of similar developments in India and China during this same period, but few records have survived. This early mathematics is generally empirical, arrived at by trial and error as the best available means for obtaining results, with no proofs given. However, it is now known that the Babylonians were aware of the necessity of proofs prior to the Greeks, who had been presumed the originators of this important step.

Greek Contributions

A profound change occurred in the nature and approach to mathematics with the contributions of the Greeks. The earlier (Hellenic) period is represented by Thales (6th cent. B.C.), Pythagoras, Plato, and Aristotle, and by the schools associated with them. The Pythagorean theorem, known earlier in Mesopotamia, was discovered by the Greeks during this period.

During the Golden Age (5th cent. B.C.), Hippocrates of Chios made the beginnings of an axiomatic approach to geometry and Zeno of Elea proposed his famous paradoxes concerning the infinite and the infinitesimal, raising questions about the nature of and relationships among points, lines, and numbers. The discovery through geometry of irrational numbers, such as , also dates from this period. Eudoxus of Cnidus (4th cent. B.C.) resolved certain of the problems by proposing alternative methods to those involving infinitesimals; he is known for his work on geometric proportions and for his exhaustion theory for determining areas and volumes.

The later (Hellenistic) period of Greek science is associated with the school of Alexandria. The greatest work of Greek mathematics, Euclid's Elements (c.300 B.C.), appeared at the beginning of this period. Elementary geometry as taught in high school is still largely based on Euclid's presentation, which has served as a model for deductive systems in other parts of mathematics and in other sciences. In this method primitive terms, such as point and line, are first defined, then certain axioms and postulates relating to them and seeming to follow directly from them are stated without proof; a number of statements are then derived by deduction from the definitions, axioms, and postulates. Euclid also contributed to the development of arithmetic and presented a geometric theory of quadratic equations.

In the 3d cent. B.C., Archimedes, in addition to his work in mechanics, made an estimate of π and used the exhaustion theory of Eudoxus to obtain results that foreshadowed those much later of the integral calculus, and Apollonius of Perga named the conic sections and gave the first theory for them. A second Alexandrian school of the Roman period included contributions by Menelaus (c.A.D. 100, spherical triangles), Heron of Alexandria (geometry), Ptolemy (A.D. 150, astronomy, geometry, cartography), Pappus (3d cent., geometry), and Diophantus (3d cent., arithmetic).

Chinese and Middle Eastern Advances

Following the decline of learning in the West after the 3d cent., the development of mathematics continued in the East. In China, Tsu Ch'ung-Chih estimated π by inscribed and circumscribed polygons, as Archimedes had done, and in India the numerals now used throughout the civilized world were invented and contributions to geometry were made by Aryabhata and Brahmagupta (5th and 6th cent. A.D.). The Arabs were responsible for preserving the work of the Greeks, which they translated, commented upon, and augmented. In Baghdad, Al-Khowarizmi (9th cent.) wrote an important work on algebra and introduced the Hindu numerals for the first time to the West, and Al-Battani worked on trigonometry. In Egypt, Ibn al-Haytham was concerned with the solids of revolution and geometrical optics. The Persian poet Omar Khayyam wrote on algebra.

Western Developments from the Twelfth to Eighteenth Centuries

Word of the Chinese and Middle Eastern works began to reach the West in the 12th and 13th cent. One of the first important European mathematicians was Leonardo da Pisa (Leonardo Fibonacci), who wrote on arithmetic and algebra (Liber abaci, 1202) and on geometry (Practica geometriae, 1220). With the Renaissance came a great revival of interest in learning, and the invention of printing made many of the earlier books widely available. By the end of the 16th cent. advances had been made in algebra by Niccolò Tartaglia and Geronimo Cardano, in trigonometry by François Viète, and in such areas of applied mathematics as mapmaking by Mercator and others.

The 17th cent., however, saw the greatest revolution in mathematics, as the scientific revolution spread to all fields. Decimal fractions were invented by Simon Stevin and logarithms by John Napier and Henry Briggs; the beginnings of projective geometry were made by Gérard Desargues and Blaise Pascal; number theory was greatly extended by Pierre de Fermat; and the theory of probability was founded by Pascal, Fermat, and others. In the application of mathematics to mechanics and astronomy, Galileo and Johannes Kepler made fundamental contributions.

The greatest mathematical advances of the 17th cent., however, were the invention of analytic geometry by René Descartes and that of the calculus by Isaac Newton and, independently, by G. W. Leibniz. Descartes's invention (anticipated by Fermat, whose work was not published until later) made possible the expression of geometric problems in algebraic form and vice versa. It was indispensable in creating the calculus, which built upon and superseded earlier special methods for finding areas, volumes, and tangents to curves, developed by F. B. Cavalieri, Fermat, and others. The calculus is probably the greatest tool ever invented for the mathematical formulation and solution of physical problems.

The history of mathematics in the 18th cent. is dominated by the development of the methods of the calculus and their application to such problems, both terrestrial and celestial, with leading roles being played by the Bernoulli family (especially Jakob, Johann, and Daniel), Leonhard Euler, Guillaume de L'Hôpital, and J. L. Lagrange. Important advances in geometry began toward the end of the century with the work of Gaspard Monge in descriptive geometry and in differential geometry and continued through his influence on others, e.g., his pupil J. V. Poncelet, who founded projective geometry (1822).

In the Nineteenth Century

The modern period of mathematics dates from the beginning of the 19th cent., and its dominant figure is C. F. Gauss. In the area of geometry Gauss made fundamental contributions to differential geometry, did much to found what was first called analysis situs but is now called topology, and anticipated (although he did not publish his results) the great breakthrough of non-Euclidean geometry. This breakthrough was made by N. I. Lobachevsky (1826) and independently by János Bolyai (1832), the son of a close friend of Gauss, whom each proceeded by establishing the independence of Euclid's fifth (parallel) postulate and showing that a different, self-consistent geometry could be derived by substituting another postulate in its place. Still another non-Euclidean geometry was invented by Bernhard Riemann (1854), whose work also laid the foundations for the modern tensor calculus description of space, so important in the general theory of relativity.

In the area of arithmetic, number theory, and algebra, Gauss again led the way. He established the modern theory of numbers, gave the first clear exposition of complex numbers, and investigated the functions of complex variables. The concept of number was further extended by W. R. Hamilton, whose theory of quaternions (1843) provided the first example of a noncommutative algebra (i.e., one in which ab /= ba). This work was generalized the following year by H. G. Grassmann, who showed that several different consistent algebras may be derived by choosing different sets of axioms governing the operations on the elements of the algebra.

These developments continued with the group theory of M. S. Lie in the late 19th cent. and reached full expression in the wide scope of modern abstract algebra. Number theory received significant contributions in the latter half of the 19th cent. through the work of Georg Cantor, J. W. R. Dedekind, and K. W. Weierstrass. Still another influence of Gauss was his insistence on rigorous proof in all areas of mathematics. In analysis this close examination of the foundations of the calculus resulted in A. L. Cauchy's theory of limits (1821), which in turn yielded new and clearer definitions of continuity, the derivative, and the definite integral. A further important step toward rigor was taken by Weierstrass, who raised new questions about these concepts and showed that ultimately the foundations of analysis rest on the properties of the real number system.

In the Twentieth Century

In the 20th cent. the trend has been toward increasing generalization and abstraction, with the elements and operations of systems being defined so broadly that their interpretations connect such areas as algebra, geometry, and topology. The key to this approach has been the use of formal axiomatics, in which the notion of axioms as “self-evident truths” has been discarded. Instead the emphasis is on such logical concepts as consistency and completeness. The roots of formal axiomatics lie in the discoveries of alternative systems of geometry and algebra in the 19th cent.; the approach was first systematically undertaken by David Hilbert in his work on the foundations of geometry (1899).

The emphasis on deductive logic inherent in this view of mathematics and the discovery of the interconnections between the various branches of mathematics and their ultimate basis in number theory led to intense activity in the field of mathematical logic after the turn of the century. Rival schools of thought grew up under the leadership of Hilbert, Bertrand Russell and A. N. Whitehead, and L. E. J. Brouwer. Important contributions in the investigation of the logical foundations of mathematics were made by Kurt Gödel and A. Church.

Text for annotation

The increasing cost of energy has caused many companies to make permanent changes in their offices. On a small scale, office managers are purchasing energy-efficient office machines and encouraging recycling programs to cut energy costs. On a larger scale, architects and builders are responding to the demands of companies for more energy-efficient buildings.
Buildings constructed or renovated in the last few years have incorporated energy-saving measures. Office maintenance workers have sealed cracks around windows and doors. Builders have installed sets of double doors to reduce the exchange of indoor and outdoor air when doors are opened.
This has reduced transfer of air in and out of the building. While it has had cost-saving benefits, it has caused personnel-related costs such as increased employee absences due to illness. Since the interior air is recirculated and little fresh air is allowed in, everyday contaminants such as dust and germs remain in the air. Employees in energy-efficient buildings breathe the same air again and again. They suffer from an increase in headaches, colds, dry skin, and dry throats, and in severe cases respiratory problems.

GRAMMAR TEST:
Active Voice Tense forms in comparison

1. Open the brackets putting the verbs into the appropriate form.
(A) 1) Two days ago I (1) (to put) an ad in the local newspaper so that I could find a buyer for my old car. Yesterday I (2) (to sell) it. A man who (3) (to look) for an old car (4) (to buy) it. Today a friend of mine told me that he (5) (to want) to buy my old car, but he was too late. By the time he (6) (to talk) to me, I already (7) (to sell) my car.

2) Ever since they (8) (to build) the Taj Mahal three centuries ago, it has always been described as the most beautiful building in the world. A Turkish architect (9) (to design) it and it (10) (to take) 20.000 workers 20 years to complete it. Though it is so ancient, I'm sure, people always (11) (to like) it.

(B) "Dear Sirs,

I (12) (to want) to complain to you about some fashion boots I (13) (to buy) from your Westborough branch last Wednesday. When I (14) (to put) them on for the first time at the weekend, it (15) (to rain) and after a few minutes the boots (16) (to let) the water in. The next day I took the boots to your shop and asked the assistant who (17) (to sell) them to me to replace the boots. But she said she (18) (not to replace) the boots because I (19) (to wear) already them. But how could I have seen the defect without wearing them? I can't believe that boots are made to wear in dry weather only! And I (20) (not to want) the boots which (21) (not to be) waterproof. I'll be grateful if you (22) (to send) me a replacement pair that will not let water in. 

Look forward to your response.

Sincerely yours

Mary Crawford."

(C) It (23) (to rain) when I (24) (to wake) up last Saturday. It always (25) (to rain) when I am not working. We (26) (to plan) to go to the seaside but in the end we (27) (to decide) to go to the theatre instead. We (27) (to miss) the bus and (29) (to arrive) late. We (30) (to arrange) to meet Joe outside the theatre and he (31) (to wait) for twenty minutes when we (32) (to get) there. The play already (33) (to start) when we (34) (to go) in. 

It's Monday again today, and I (35) (to work) as usual. I (36) (to sit) here in the office for the last two hours, but I (37) (not to do) much work yet -1 (38) (to feel) I am fed up with work. I already (39) (to have) my holiday this year. I (40) (to go) to Scotland in July and, of course, it (41) (to rain) every day. Tomorrow I (42) (to book) a holiday for next April in Spain.
(D) Mrs Winfred Weave (43) (to get involved) in politics ever since she (44) (to be) a student. She (45) (to go) to Hull University, where she (46) (to study) agriculture. She (47) (to have) a distinguished career in politics and (48) (to represent) her constituency for 30 years.

For the past few months she (49) (to write) her memoirs, although she insists her political career (50) (not to finish) yet. Who knows, maybe in some years she (51) (to become) a prominent politician.

from Практическая грамматика английского языка для среднего и продвинутого уровней. Под ред. Л.М. Лещёвой. Часть ІІ.

VOCABULARY AND GRAMMAR TEST

Articles, Prepositions, Adverbs and Adjectives

1. Supply the articles where necessary. 

a) It’s (1) … good market for our goods. We know prices on (2) … world market for this type of (3) … compressors.

b) Rossexport was ready to offer Mr. Walker 20 machine-tools of (4) … latest model at (5) … price of 20 $ per (6) … unit. But Mr. Walker couldn’t accept (7) … price.

c) I’d like two tickets for (8) … 11.30 express to Manchester. Which platform is (9) … train due to arrive at? 

d) All our Buyers are satisfied with (10) … capacity of (11) … machine.

e) (12) … assembly shops of (13) … new plant have (14) … modern facilities to test and check (15) … pumps thoroughly.

f) I’ll have to look into (16) … matter.

g) We enclose with (17) … letter all (18) … particulars concerning (19) … technical characteristics of (20) … model.

2. Supply the prepositions where necessary. Write your answers in the boxes. 

a) (1) … the order (2) … that size we can give you a 2% discount (3) … the value (4) … the goods.

b) We look forward (5) … establishing business relations (6) … your company.

c) The exhibition was held (7) … the motto: Peace (8) … economic cooperation.

d) We thank (9) … you (10) … your enquiry (11) … the 23rd March (12) … pumps (13) … the delivery (14) … June.

e) As the Seller was responsible (15) … the defects which were found (16) … the equipment, they had to correct them (17) … their expense.

f) I know that the guarantee period is 12 months (18) … the date (19) … putting the pumps (20) … operation.

3. Complete each sentence with the most suitable word and phrase.

1) Only 45$? Is that all? Oh well, it’s … than nothing.

2) Brian has been working … harder since he has been promoted.

3) My brother is two years older … me.

4) The train takes just … long as the bus.

5) I thought the second hotel we stayed in was … more friendly.

6) Do you think you could make a … less noise?

7) These exercises seem to be getting harder and … .

8) David didn’t enjoy the match as much as I … .

9) Is this the … price you can offer?

10) This is my … sister, and that is my younger brother.
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	Лексико-тематическое содержание
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	The Republic of Belarus
[3]
	Passive Voice [1]

Passive Voice – Active Voice [1]

	2


	The United Kingdom of Great Britain and Northern Ireland

[3]
	Modal Verbs [2] 

Modals and their equivalents [2]
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ЗАДАНИЕ НА ЛЕТНЮЮ СЕССИЮ
(2 семестр)

Устные темы:
“The Republic of Belarus”
“The United Kingdom of Great Britain and Northern Ireland”
Самостоятельное чтение: прочитайте тексты “ Mathematics”, “Algebra” и “Abstract algebra”, выпишите и выучите ключевые слова, ответьте на вопросы после текстов, письменно переведите выделенные абзацы
Составьте аннотацию текста
Выполните грамматическое задание по темам “Неличные формы глагола”, “Модальные глаголы”, “Условные предложения”, “Глагол в страдательном залоге”
Oral Topic
Belarus

Belarus is a presidential republic. The President of the Republic of Belarus is the head of the state. The executive power is exercised by the Government – the Council of Ministers of the  Republic of Belarus, headed by the Prime Minister.

The National Assembly, the legislative body, comprises of two houses – the House of Representatives and the Council of the Republic.

Judicial power belongs to courts. The Constitutional Court exercises control over the legality of the normative acts.

Belarus is situated in Central Europe. The country covers an area of approximately 207,6 square kilometers. The surface is mainly flat. Belarus is known as a river– and lakeland. The biggest rivers are the Dnieper, the Neman, the Western Dvina, the Pripyat. Forests cover about one third of the territory.

The population is about 10 mln people. 78% are Belarusians, 13% are Russians, 4% are Polish, 4% are Ukrainians, 1% are Jews. About 70% of the population are urban dwellers. The average family consists of 3 members, the average life span is 74 years for women and 62 years for men.

There are rich deposits of potassium salt, timber, sapropel resources, mineral waters in Belarus. 45% of the land is used in agriculture.

The climate in Belarus is moderately continental. Time in Belarus is defined as Greenwich mean-time + 2 hours.

Many achievements of the Belarusian culture serve the symbols of the national originality. The Cross of Euphrosyne of Polotsk, artistic works by Mark Chagall and Slutsk belts are the evidence of Belarus’ contribution into the world’s culture. Euphrosyne of Polotsk, Kirill Turovsky, the thinker and first printer of the Bible in Belarusian Frantsysk Skorina, poets Nikolai Gusovsky and Simeon Polotsky are the most outstanding Belarusian enlighteners.

Educational network includes 4,700 preschool institutions and about the same number of secondary schools, 59 higher educational institutions and 146 secondary professional training schools. 

The capital of Belarus is Minsk. For the first time Minsk was mentioned in 1067 under the name of Mensk as a fortress of the Polotsk Principality. Since the 14th century was a part of the Grand Dutchy of Lithuania. After the second partition of Rzech Pospolita in 1793 Minsk was incorporated into the Russian Empire. Minsk has always been a place of contact and mutual penetration of different cultures, the cross-roads where the Catholic West and the Orthodox Russia met. Minsk’s modern look was formed on the ruins after World War II. The historical center of the city is the recently restored Troitskoe Predmestye and the Upper Town. There are many interesting museums in Minsk. And if you have a spare evening we recommend you rush to a Belarusian ballet performance.

The territory of Belarus is divided into 6 regions. The administrative center of the Brest region situated on the border with Poland is Brest. Brest is first mentioned in 1019 as Berestye. It was in the possession of Turov princes, then Kiev princes. Since 1319 it was a part of the Grand Dutchy of Lithuania, later on it was renamed into Brest Litovsky. In 1795 Brest was attached to the Russian Empire. Over 1021-1939 Brest belonged to Poland, since 1939 it is a Belarusian town. In December 1991 in Belavezhskaya Pushcha near Brest the leaders of Russia, the Ukraine and Belarus signed an agreement on abolition of the USSR and foundation of the CIS. There is a Museum of the Brest Fortress Defense. The national park “Belavezhskaya Pushcha” not far from Brest is known for its unique population of  bisons living in natural conditions. 

The Belarusian language belongs to Slavic language group and resembles Russian and Polish. 

Chernobyl disaster took place on April 26, 1986 on the territory of the Ukraine 12 km off the border with Belarus. 2/3 of all radiation fell on the territory of Belarus, and about 23% of its territory, mainly Gomel and Mogilev regions were heavily contaminated by radiation. Minsk and its suburbs, Vitebsk, Brest and Grodno are considered to be clean areas.

 (adapted from Colours of My Native Country)
Oral Topic
THE UK

The United Kingdom of Great Britain and Northern Ireland (commonly known as the United Kingdom, the UK or Britain) is a sovereign state located off the north-western coast of continental Europe. The country includes the island of Great Britain, the north-eastern part of the island of Ireland and many smaller islands. Northern Ireland is the only part of the UK that shares a land border with another sovereign state—the Republic of Ireland. Apart from this land border the UK is surrounded by the Atlantic Ocean, the North Sea, the English Channel and the Irish Sea.

The United Kingdom is a unitary state governed under a constitutional monarchy and a parliamentary system, with its seat of government in the capital city of London. It is a country in its own right and consists of four countries: England, Northern Ireland, Scotland and Wales. There are three devolved national administrations, each with varying powers, situated in Belfast, Cardiff and Edinburgh; the capitals of Northern Ireland, Wales and Scotland respectively. Associated with the UK, but not constitutionally part of it, are three Crown Dependencies and fourteen overseas territories. These are remnants of the British Empire which, at its height in 1922, encompassed almost a quarter of the world's land surface and was the largest empire in history. British influence can still be observed in the language, culture and legal systems of many of its former territories.

The UK is a developed country and has the world's sixth-largest economy by nominal GDP and seventh-largest economy by purchasing power parity. It was the world's first industrialised country and the world's foremost power during the 19th and early 20th centuries. The UK remains a great power with leading economic, cultural, military, scientific and political influence. It is a recognised nuclear weapons state and its military expenditure ranks third or fourth in the world. The UK has been a permanent member of the United Nations Security Council since its first session in 1946; it is also a member state of the European Union, the Commonwealth of Nations, the G8, the G20, the OECD, the Council of Europe, the World Trade Organization, and NATO.

(adapted from http://en.wikipedia.org/wiki/United_Kingdom)

 Home reading
Mathematics 

Carl Friedrich Gauss referred to mathematics as "the Queen of the Sciences". In the original Latin Regina Scientiarum, as well as in German Königin der Wissenschaften, the word corresponding to science means a "field of knowledge", and this was the original meaning of "science" in English, also. Of course, mathematics is in this sense a field of knowledge. The specialization restricting the meaning of "science" to natural science follows the rise of Baconian science, which contrasted "natural science" to scholasticism, the Aristotelean method of inquiring from first principles. Of course, the role of empirical experimentation and observation is negligible in mathematics, compared to natural sciences such as psychology, biology, or physics. Albert Einstein stated that "as far as the laws of mathematics refer to reality, they are not certain; and as far as they are certain, they do not refer to reality."

Many philosophers believe that mathematics is not experimentally falsifiable, and thus not a science according to the definition of Karl Popper. However, in the 1930s Gödel's incompleteness theorems convinced many mathematicians that mathematics cannot be reduced to logic alone, and Karl Popper concluded that "most mathematical theories are, like those of physics and biology, hypothetico-deductive: pure mathematics therefore turns out to be much closer to the natural sciences whose hypotheses are conjectures, than it seemed even recently." Other thinkers, notably Imre Lakatos, have applied a version of falsificationism to mathematics itself.

An alternative view is that certain scientific fields (such as theoretical physics) are mathematics with axioms that are intended to correspond to reality. In fact, the theoretical physicist, J. M. Ziman, proposed that science is public knowledge and thus includes mathematics. In any case, mathematics shares much in common with many fields in the physical sciences, notably the exploration of the logical consequences of assumptions. Intuition and experimentation also play a role in the formulation of conjectures in both mathematics and the (other) sciences. Experimental mathematics continues to grow in importance within mathematics, and computation and simulation are playing an increasing role in both the sciences and mathematics, weakening the objection that mathematics does not use the scientific method.
The opinions of mathematicians on this matter are varied. Many mathematicians feel that to call their area a science is to downplay the importance of its aesthetic side, and its history in the traditional seven liberal arts; others feel that to ignore its connection to the sciences is to turn a blind eye to the fact that the interface between mathematics and its applications in science and engineering has driven much development in mathematics. One way this difference of viewpoint plays out is in the philosophical debate as to whether mathematics is created (as in art) or discovered (as in science). It is common to see universities divided into sections that include a division of Science and Mathematics, indicating that the fields are seen as being allied but that they do not coincide. In practice, mathematicians are typically grouped with scientists at the gross level but separated at finer levels. This is one of many issues considered in the philosophy of mathematics.
(adapted from http://en.wikipedia.org/wiki/Mathematics)
Home reading
Algebra

Algebra is the branch of mathematics concerning the study of the rules of operations and relations, and the constructions and concepts arising from them, including terms, polynomials, equations and algebraic structures. Together with geometry, analysis, topology, combinatorics, and number theory, algebra is one of the main branches of pure mathematics.

Elementary algebra is often part of the curriculum in secondary education and introduces the concept of variables representing numbers. Statements based on these variables are manipulated using the rules of operations that apply to numbers, such as addition. This can be done for a variety of reasons, including equation solving. Algebra is much broader than elementary algebra and studies what happens when different rules of operations are used and when operations are devised for things other than numbers. Addition and multiplication can be generalized and their precise definitions lead to structures such as groups, rings and fields, studied in the area of mathematics called abstract algebra.

By the time of Plato, Greek mathematics had undergone a drastic change. The Greeks created a geometric algebra where terms were represented by sides of geometric objects, usually lines, that had letters associated with them. Diophantus (3rd century AD), sometimes called "the father of algebra", was an Alexandrian Greek mathematician and the author of a series of books called Arithmetica. These texts deal with solving algebraic equations.

While the word algebra comes from the Arabic language (al-jabr, الجبر literally, restoration) and much of its methods from Arabic/Islamic mathematics, its roots can be traced to earlier traditions, which had a direct influence on Muhammad ibn Mūsā al-Khwārizmī (c. 780–850). He later wrote The Compendious Book on Calculation by Completion and Balancing, which established algebra as a mathematical discipline that is independent of geometry and arithmetic.

The roots of algebra can be traced to the ancient Babylonians, who developed an advanced arithmetical system with which they were able to do calculations in an algorithmic fashion. The Babylonians developed formulas to calculate solutions for problems typically solved today by using linear equations, quadratic equations, and indeterminate linear equations. By contrast, most Egyptians of this era, as well as Greek and Chinese mathematicians in the 1st millennium BC, usually solved such equations by geometric methods, such as those described in the Rhind Mathematical Papyrus, Euclid's Elements, and The Nine Chapters on the Mathematical Art. The geometric work of the Greeks, typified in the Elements, provided the framework for generalizing formulae beyond the solution of particular problems into more general systems of stating and solving equations, though this would not be realized until the medieval Muslim mathematicians.

The Hellenistic mathematicians Hero of Alexandria and Diophantus as well as Indian mathematicians such as Brahmagupta continued the traditions of Egypt and Babylon, though Diophantus' Arithmetica and Brahmagupta's Brahmasphutasiddhanta are on a higher level. For example, the first complete arithmetic solution (including zero and negative solutions) to quadratic equations was described by Brahmagupta in his book Brahmasphutasiddhanta. Later, Arabic and Muslim mathematicians developed algebraic methods to a much higher degree of sophistication. Although Diophantus and the Babylonians used mostly special ad hoc methods to solve equations, Al-Khwarizmi was the first to solve equations using general methods. He solved the linear indeterminate equations, quadratic equations, second order indeterminate equations and equations with multiple variables. 

 In 1545, the Italian mathematician Girolamo Cardano published Ars magna -The great art, a 40-chapter masterpiece in which he gave for the first time a method for solving the general quartic equation.

The Greek mathematician Diophantus has traditionally been known as the "father of algebra" but in more recent times there is much debate over whether al-Khwarizmi, who founded the discipline of al-jabr, deserves that title instead. Those who support Diophantus point to the fact that the algebra found in Al-Jabr is slightly more elementary than the algebra found in Arithmetica and that Arithmetica is syncopated while Al-Jabr is fully rhetorical. Those who support Al-Khwarizmi point to the fact that he introduced the methods of "reduction" and "balancing" (the transposition of subtracted terms to the other side of an equation, that is, the cancellation of like terms on opposite sides of the equation) which the term al-jabr originally referred to, and that he gave an exhaustive explanation of solving quadratic equations, supported by geometric proofs, while treating algebra as an independent discipline in its own right. His algebra was also no longer concerned "with a series of problems to be resolved, but an exposition which starts with primitive terms in which the combinations must give all possible prototypes for equations, which henceforward explicitly constitute the true object of study." He also studied an equation for its own sake and "in a generic manner, insofar as it does not simply emerge in the course of solving a problem, but is specifically called on to define an infinite class of problems."

The Persian mathematician Omar Khayyam is credited with identifying the foundations of algebraic geometry and found the general geometric solution of the cubic equation. Another Persian mathematician, Sharaf al-Dīn al-Tūsī, found algebraic and numerical solutions to various cases of cubic equations. He also developed the concept of a function. The Indian mathematicians Mahavira and Bhaskara II, the Persian mathematician Al-Karaji, and the Chinese mathematician Zhu Shijie, solved various cases of cubic, quartic, quintic and higher-order polynomial equations using numerical methods. In the 13th century, the solution of a cubic equation by Fibonacci is representative of the beginning of a revival in European algebra. As the Islamic world was declining, the European world was ascending. And it is here that algebra was further developed.

François Viète’s work at the close of the 16th century marks the start of the classical discipline of algebra. In 1637, René Descartes published La Géométrie, inventing analytic geometry and introducing modern algebraic notation. Another key event in the further development of algebra was the general algebraic solution of the cubic and quartic equations, developed in the mid-16th century. The idea of a determinant was developed by Japanese mathematician Kowa Seki in the 17th century, followed independently by Gottfried Leibniz ten years later, for the purpose of solving systems of simultaneous linear equations using matrices. Gabriel Cramer also did some work on matrices and determinants in the 18th century. Permutations were studied by Joseph Lagrange in his 1770 paper Réflexions sur la résolution algébrique des équations devoted to solutions of algebraic equations, in which he introduced Lagrange resolvents. Paolo Ruffini was the first person to develop the theory of permutation groups, and like his predecessors, also in the context of solving algebraic equations.

Abstract algebra was developed in the 19th century, initially focusing on what is now called Galois theory, and on constructibility issues. The "modern algebra" has deep nineteenth-century roots in the work, for example, of Richard Dedekind and Leopold Kronecker and profound interconnections with other branches of mathematics such as algebraic number theory and algebraic geometry. George Peacock was the founder of axiomatic thinking in arithmetic and algebra. Augustus De Morgan discovered relation algebra in his Syllabus of a Proposed System of Logic. Josiah Willard Gibbs developed an algebra of vectors in three-dimensional space, and Arthur Cayley developed an algebra of matrices (this is a noncommutative algebra).
(adapted from http://en.wikipedia.org/wiki/Mathematics)
Home reading
Abstract algebra
Abstract algebra extends the familiar concepts found in elementary algebra and arithmetic of numbers to more general concepts.

Sets: Rather than just considering the different types of numbers, abstract algebra deals with the more general concept of sets: a collection of all objects (called elements) selected by property, specific for the set. All collections of the familiar types of numbers are sets. Other examples of sets include the set of all two-by-two matrices, the set of all second-degree polynomials (ax2 + bx + c), the set of all two dimensional vectors in the plane, and the various finite groups such as the cyclic groups which are the group of integers modulo n. Set theory is a branch of logic and not technically a branch of algebra.

Binary operations: The notion of addition (+) is abstracted to give a binary operation, ∗ say. The notion of binary operation is meaningless without the set on which the operation is defined. For two elements a and b in a set S, a ∗ b is another element in the set; this condition is called closure. Addition (+), subtraction (-), multiplication (×), and division (÷) can be binary operations when defined on different sets, as is addition and multiplication of matrices, vectors, and polynomials.

Identity elements: The numbers zero and one are abstracted to give the notion of an identity element for an operation. Zero is the identity element for addition and one is the identity element for multiplication. For a general binary operator ∗ the identity element e must satisfy a ∗ e = a and e ∗ a = a. This holds for addition as a + 0 = a and 0 + a = a and multiplication a × 1 = a and 1 × a = a. Not all set and operator combinations have an identity element; for example, the positive natural numbers (1, 2, 3, ...) have no identity element for addition.

Inverse elements: The negative numbers give rise to the concept of inverse elements. For addition, the inverse of a is −a, and for multiplication the inverse is 1/a. A general inverse element a−1 must satisfy the property that a ∗ a−1 = e and a−1 ∗ a = e.

Associativity: Addition of integers has a property called associativity. That is, the grouping of the numbers to be added does not affect the sum. For example: (2 + 3) + 4 = 2 + (3 + 4). In general, this becomes (a ∗ b) ∗ c = a ∗ (b ∗ c). This property is shared by most binary operations, but not subtraction or division or octonion multiplication.

Commutativity: Addition and multiplication of real numbers are both commutative. That is, the order of the numbers does not affect the result. For example: 2+3=3+2. In general, this becomes a ∗ b = b ∗ a. This property does not hold for all binary operations. For example, matrix multiplication and quaternion multiplication are both non-commutative.

(adapted from http://en.wikipedia.org/wiki/Mathematics)
Text for annotation

Most successful democracies have existed in developed societies. In such societies, literacy rates are high, per capita (per person) incomes are moderate to high, and there are few extremes of wealth and poverty. Some scholars believe democracy works best in countries with a large middle class.

Many democratic governments have collapsed during economic crises. The basic problem involved in the failures of such democracies has been the inability to maintain sufficient agreement among either the people or their political leaders on the purposes of government. Crises have often aggravated and sharpened divisions and suspicions among various classes, groups, parties, and leaders. Excessive divisions have helped block action by freely elected governments, often resulting in widespread public frustration and disorder.

Democratic governments are likely to be unstable whenever people become deeply divided and suspicious of one another. Sometimes racial, ethnic, or religious differences make democracies difficult to operate. In such instances, the people may not see one another as legitimate and trustworthy partners in the enterprise of government.
GRAMMAR TEST: MODAL VERBS

l. Supply the modal verbs can, could, to be able to, or managed to.

1) A good 1500-metre runner ... run the race in under four minutes.

2) Bill is so unfit he ... run at all!

3) Our baby is only nine months and he ... stand up.

4) When I was younger, I ... speak Italian much better than I... now.

5) ... she speak German well? - No, she ... speak German at all.

6) He ... draw or paint at all when he was a boy, bat now he is a famous artist.

7) After weeks of training, I ... swim a length of the baths underwater.

8) It took a long time, but in the end Tony ... save enough to buy his car.

9) Did you buy any fresh fish in the market?- No, I ... get any.

10) For days the rescuers looked for the lost climbers in the snow. On the forth day they saw them and ... reach them without too much trouble.

2. Insert the modal verbs may or can into each gap.

11) The engines don't seem to be working properly. There ... be some ice in them.

12) Planes flying in cold countries in winter ... have problems because of ice on the wings.

13) Both engines have failed. I'll try to find a place to land. We haven't much chance of surviving, but we ... be lucky.

14) The engines were not working properly. The pilot said he thought there ... be some ice on the wings.

15) He said there wasn't much chance of surviving, but we ... be lucky.

16) He told me that planes flying in cold countries in winter ... have problems because of ice on the wings.
3. Complete these sentences with the modal verbs (must or may).

17) Park notice: All dogs ... be kept on leads.

18) If you said that, he ... be very offended.

19) Warning: No part of this book ... be reproduced without the publisher's permission.

20) ... I see your passport, please? 
21) Farmers ... get up early. 
22) ... I play the guitar right now?

4. Replace didn't need to with needn't +Perfect Infinitive where it is possible.

23) It is sweet of you, but you really didn't need to buy me flowers.

24) It's a good job we didn't need to be here earlier.

25) It was strange that we didn't need to show our passports.

26) You didn't need to come and pick me up; I could have got a taxi.

27) There was a sofa in the other room; you didn't need to sleep on the floor.

28) I didn't need to use cash; I had my credit card with me after all.

5. Fill in the gaps using the modal verbs must, have to, to be to.

29) I ... be late for work tomorrow, because I have a lot to do. 

30) I ... get up early tomorrow because it's a holiday.

31) You ... come to the station to meet me. I could have got a taxi.

32) I wondered what... to happen to us.

33) We agreed that the one who came first... to reserve seats.

34) You ... take the medicine until your cough is cured.

35) It looks like raining. You ... take your raincoat.

6. Insert the modal verbs shall/should or will/would.

36) All the candidates ... remain in their seats until the end of the examination.

37) I ... let him do that again! (negative)

38) He ... smoke when I'm trying to eat.(negative)

39) This car ... start and run on leaded petrol! (negative)

40) She ... always try to help you.

41) ... you open the door for me?

42) He ... do as I say!

43) What on earth ... we do here?

44) But that it ... have been you who saw me drunk!

45) Terry was anxious that I... stay to dinner.

46) Ethel ... talk about what doesn't concern her!

47) Was it possible that Dick ... turn his thoughts from his work?
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GRAMMAR TEST: VERBALS
1. Put in the correct form of the Infinitive choosing from А, В or С
1) There was nothing now … for.

A) to wait
B) to be waiting
C) to be waited

2) She put on her wedding dress and turned round … .

A) to be admired
B) to be abmiring
C) to admire

3) He appeared to have plenty of money, which was said … for a couple of years at that company.

A) to be saved
B) to save
C) to have been saved

4) Stan seemed … silence intently, waiting for Susan to dismiss the subject.

A) to keep
B) to be keeping
C) to have been keeping

5) For the last few days she happened … to nobody but strange men.

A) to talk
B) to be talking
C) to have been talking

6) He is said … away a small fortune. So, he is safe.

A) to put
B) to have put
C) to be put

7) She couldn't help but … thankful for what her uncle had done for her sake.

A) to feel
B)feel

C) be feeling

8) You'd better … me back to my parents at once, or they' 11 be really angry with you.

A) take
B) to take
C) be taken

9) I'd rather … than ask him for another penny.

A) die

B) to die
C) to be dying

10) Jackie felt her blood
in her veins when she saw what was left of the house.

A) to freeze
B) freeze
C) have frozen

2. Complete the sentences choosing the verbs from А, В or С
11) We … to leave the building as soon as possible.

A) hoped
B) succeeded
C) dreamed

12) Fred … in solving the problem.

A) failed
B) succeeded
C) looked forward

13) I … to going away next week.

A) hope
B) am thinking
C) am looking forward

14) Mary … to buy me a drink.

A) promised
B) insisted
C) objected

15) The police … the criminal lie on the ground.

A) forced
B) allowed
C) made

3. Complete choosing the right preposition from A, B or С
16) The President began his speech … explaining his point of view on the situation in the area.

A) in

B) by

C) with

17) Rachel seemed upset … hearing the news.

A) after
B) before
C) by

18) Melany left the company after her unsuccessful interview … being confused.

A) by

B) without
C) with

19) In many countries of the Middle East husbands prevent their wives … taking a job outside their homes.

A) against
B) of

C) from

20) Furious with his employees
 … turning up late each morning, the director decided to have a serious talk with them.

A) at

B)for

C) on

21) Nothing is gained … delaying.

A) without

B) in

C) by

22) The Foreign Minister was accused … interfering in the political affairs of another state.

A) of

B)for

C) with

23) Mary wouldn't dream … going to Spain.

A) of

B) about
C) on

24) We were warned … signing any contract with the company without a lawyer.

A) about
B) against
C) from

25) … discussing the future contract a lot of factors are to be taken into consideration.

A) in

B) by

C) at

4. Complete with the correct form of the Verbals choosing them from A, В or С
26) When Paul went out he remembered … the letter. He put it into the mail box.

A) posting 

B) having posted 

C) to post

27) Jane regrets … the firm after twenty years.

A) to leave 

B) leaving

C) having been left

28) After approving the agenda we went on ... finance.

A) to discuss
B) discussing
C) discuss

29) Angela enjoys … tricks at people.

A) to play

B) to have played

C) playing

30) Julia has been ill but now she is beginning … better.

A) to get

B) getting

C) be getting

31) You are looking great. You seem … weight.

A) to lose

B) losing

C) to have lost

5. Complete the sentences using the correct form of Participles from the verbs in brackets.
32) … seven hundred miles, he was now near the border of the United States. (travel)

33) There was a silly smile … about the corners of his mouth. (play)

34) He had a beautiful house, and … a man of taste he had furnished it admirably. (be)

35) … him by his figure and his movements, he was still young. (judge)

36) … by the beauty of the twilight, he strolled away from the hotel. (stir)

37) For a moment the trio stood as if … to stone. (turn)

38) Cecilia had heard very little … in her own thoughts. (absorb)

39) … he went out. (dine)

40) If … to myself, I shouldn't lose my chance. (leave)

41) Thus absorbed, he would sit for hours … no interruption. (want)

42) She considered herself … to Mr Bennet. (engage)

43) It … now too dangerous to stay in the car any longer, Mark was waiting for a chance to escape. (be)

44) He sat with his feet … on the chair. (put)

45) If … , she slammed the door. (annoy)

46) When … , she never objected. (tell)

47) Douglas … to prove that he was right, reminded him of the promise. (determine)

48) She looked at Mike as if … of his manners. (disapprove)

49) While … the message she thought what she should tell the manager. (read)

50) Let them have the details … .(settle)

GRAMMAR TEST
Passive Voice Tense forms in comparison
1. Choose the correct variant:
1) Nylon … since 1938 and today it … in many things.
A) has been produced; is being found

B) has produced; is found

C) has been produced; is found

D) has been produced; has been found
2) Wait for a while .He … now.

A) is being interviewed

C) has been interviewed

B) is interviewed


D) will be interviewed

3) She … about the results of the research as soon as it ….. .
A) will have been informed; is finished

B) will be informed; will be finished
C) will be informed; is finished

D) will have been informed; will have been finished
4) The Houses of Parliament … between 1849 and 1857.

A) were being built

C) were built

B) was built


D) had been built

5) Acid rain … by burning coal or oil

A) is caused


C) has been caused

B) is being caused

D) has caused

6) Boss says I ….. a pay-rise.

A) was giving

C) will given

B) will be given

D) was be given

7) Two million books ….. to America every year.

A) are being sent

C) were being sent

B) will send


D) are sent

8) The students of our Institute ….. every opportunity to master the language.

A) give


C) had been given

B) was being given

D) are given

9) The room ….. for a month.

A) hasn't lived in

C) has not been lived in

B) is not lived in

D) is not being lived in

10) By the time she comes, the problem ….. .

A) will have discussed
C) will have been discussed

B) will being discussed
D) will be discussed

2. Open the brackets. Use the proper tense and voice form.
11) The new proposal (to discuss) at our next meeting.

12) The man (to send) to prison for 6 months after he (to find) guilty of fraud.

13) Much of London (to destroy) by the fire in the 17-th century.

14) The Government is apparently winning the fight against inflation. A steady fall (to record) over the last 6 months.

15) The builders will start work as soon as the plans (to approve).

16) The motorist (to disqualify) some five years ago.

17) They say this book (to publish) next year.

18) The naughty boy (to teach) a good lesson by his friends.

19) The meat must be nearly ready. It (to cook) for nearly an hour.

20) I read in the paper a few weeks ago that Richard (to make) Vice-president of the company.

21) Their behaviour was so outrageous that we (to force) to leave the house.

22) The letter (to hand) to Lord Henry on the day of his departure.

23) Mind, you (to punish) if you disobey my orders.

24) The preparations for the party just (to finish) and the guests are arriving.

25) When I came into the kitchen I smelt something delicious. My favourite cookies (to bake) in the oven.

26) You can't use the fax now. It (to fix) at the moment.

27) Many towns (to destroy) by the earthquake in Japan last year.

28) You ever (to teach) how to play chess?

29) The exposition (to open) when we drove up to the picture gallery.

30) I can't believe my eyes! My book (to publish) already!

31) The helicopter (to construct) in Russia many years ago.

32) You'll have your copy soon, the contract (to type) now.

33) The sportsmen (to give) instructions before the match.

34) I'm happy as 1 just (to allow) to stay here for an extra day.

35) I wonder, when my project paper (to publish) (refer to the Future).

36) We felt happy that the car (to repair) the next day.

37) When they joined us, we already (to show) a lot of places of interest.

38) The house (to repaint) since they moved out.

39) She greatly (to impress) by the size and beauty of our capital every she visits Minsk.

40) He escaped when he (to move) from one prison to another.

41) They invited Jack, but Tom (not to invite).

42) The escaped convict (to arrest) in a few days.

43) After a million pounds (to spend) on the project, they decided that it impracticable and gave it up.

44) He said he (to involve) in an accident that month.

45) The bomb (to carry) to a safe place when it exploded.

46) The water level (to check) every week.

47) A whistle (to blow) if there is an emergency.

48) Your shoes (to mend) at the moment.

49) The children already (to tell) about the party.

50) The outside of the ship (to paint) when the accident happened.
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ЗАДАНИЕ НА ЗИМНЮЮ СЕССИЮ

(3 семестр)
Контрольная работа
Устные темы:
 “My Future Profession”
“Famous Mathematicians”
“Mathematicians with Belarusian roots”
Самостоятельное чтение: прочитайте текст “Development of Mathematics”, выпишите и выучите ключевые слова, письменно переведите выделенные абзацы.

Составьте аннотацию текста.
Выполните грамматическое задание по темам “Придаточные предложения”, “Косвенная речь ”.
Контрольная работа для студентов математического факультета
(ОЗО) 2 курс
Вариант 1
1. Determine whether the following statements аге true оr false.
Draw figures to help with your decision.
1. Every square is а rhombus. 2. Every trapezoid is а parallelogram. 3. The "opposite sides" оf а parallelogram are congruent to each other. 4. А rectangle that is inscribed in а circle is а square. 5. No parallelogram is а trapezoid. 6. Some quadrilaterals are triangles. 7. Every rhombus with оnе right angle is а square. 8. No trapezoid has two right angles. 9. If а rectangle has а pair of congruent sides then it is а square. 10. If а trapezoid has оnе right angle then it has two right angles. 11. If quadrilateral has two pairs of congruent sides then it is а parallelogram. 12. If two diameters of а circle are perpendicular to each other then their end points determine the vertices of а square. 13. There is а square that is not а parallelogram. 14. No rhombus is а trapezoid. 15. No trapezoid has а pair of congruent sides.
2. Turn from Active into Passive.
1. Students of the Department of Mathematics and Mechanics саn give the principal reasons for the study of maths. 2. People often use this соmmоn phrase in such cases. 3. Even laymen must know the foundations, the scope and the, role of mathematics. 4. In each country people translate mathematical symbols into peculiar spoken words. 5. Аll the specialists apply basic symbols of mathematics. 6. Students mау express this familiar theorem in terms of аn equation. 7. Scientists devote littleе timе to master symbolism. 8. А student mау use basic principle to determine the relation. 9. Аll the specialists must thoroughly remember the preceding material. 10. Ву the aid of symbolism mathematicians саn make transitions in reasoning almost mechanicallу the еуе. 11. The students verify the solution of this equation easily. 12. People abstract number concepts and arithmetic operations with them from physical realityу. 13. Mathematicians investigate space forms and quantitative relations in their pure state. 14. Scientists divorce abstract laws from the real world. 15. Mathematicians apply abstract laws to study the external world of reality. 16. А mathematical formula саn represent some form of interconnections and interrelations of physical objects. 17. А mathematiсаl law involves abstractions built uроn abstractions, i. е., abstractions of higher order. 18. Scientists саn avoid ambiguity bу means of symbolism and mathematical definitions. 
3. Ask questions as in the model using the question words suggested.
М о d е 1. Тhе word "geometry" was derived from the Greek words for "earth measure". (Where... from?) Where was the word "geometry" derived from?

 1. Тhе ancients believed that the earth was flat (What?) 2. Тhе early geometers dealt with measurements of 1ine segments, angles, and other figures in а plane. (What ... with?) 3. Gradually the meaning of "geometry" was extended to the ordinary space of solids. (How?) 4. Greek mathematicians considered geometry as а logical system. (Who?) 5. Тhеу assumed certain properties and try to deduce other рrоperties from these assumptions. (How?) 6. During the last century geometry was still further extended to include the study of abstract spaces. (Why?) 7. Nowadays, Geometry has to bе defined in аn entirely new way. (How?) 8. In contemporary science geometrical imagery (points, lines, planes, etc.) mау bе represented in mаnу ways. (What?) 9. Аnу modern geometric discourse starts with а list of undefined terms and relations. (What... with?) 10. The set of relations to which the points are subjected is called the structure of the space. 11. Geometry today is the theory of аnу space structure. (What?) 12. Geometry multiplied from оnе to mаnу. (How?) 13. Some very .general geometries саmе into being. (What?) 14. Еасh geometry has its own underlying controlling transformation group. (What?) 15. New geometries find invaluable аррliсаtiоn in the modern development of analysis. (Where?).
4. Translate into Russian or Belarusian:
Algebra is the branch of mathematics concerning the study of the rules of operations and relations, and the constructions and concepts arising from them, including terms, polynomials, equations and algebraic structures. Together with geometry, analysis, topology, combinatorics, and number theory, algebra is one of the main branches of pure mathematics.

Elementary algebra is often part of the curriculum in secondary education and introduces the concept of variables representing numbers. Statements based on these variables are manipulated using the rules of operations that apply to numbers, such as addition. This can be done for a variety of reasons, including equation solving. Algebra is much broader than elementary algebra and studies what happens when different rules of operations are used and when operations are devised for things other than numbers. Addition and multiplication can be generalized and their precise definitions lead to structures such as groups, rings and fields, studied in the area of mathematics called abstract algebra.
5. Fill in the blanks with proper words from the box below:

Algebra may be divided roughly into the following categories:

Elementary algebra, in which the properties of … on the real number system are recorded using symbols as "place holders" to denote … and variables, and the rules governing mathematical expressions and … involving these symbols are studied. This is usually taught at school under the title algebra (or intermediate algebra and college algebra in subsequent years). University-level courses in group theory may also … elementary algebra.

Abstract algebra, sometimes also called … algebra, in which algebraic structures such as groups, rings and fields are axiomatically … and investigated. Linear algebra, in which the specific properties of … are studied (including matrices); universal algebra, in which properties common to all algebraic structures are studied.

Algebraic number theory, in which the properties of numbers are studied through algebraic systems. Number … inspired much of the original abstraction in algebra. Algebraic geometry applies abstract algebra to the problems of geometry. Algebraic combinatorics, in which abstract algebraic … are used to study combinatorial questions.
	modern , operations, defined, constants, vector spaces, equations, methods, theory,  be called


Контрольная работа для студентов математического факультета
(ОЗО) 2 курс
Вариант 2
1. Determine whether the following statements аге true оr false.

Draw figures to help with your decision.
1. No trapezoid has а pair of congruent sides. 2. No rhombus is а trapezoid. 3. There is а square that is not а parallelogram. 4. А rectangle that is inscribed in а circle is а square. 5. No parallelogram is а trapezoid. 6. Some quadrilaterals are triangles. 7. Every rhombus with оnе right angle is а square. 8. No trapezoid has two right angles. 9. If а rectangle has а pair of congruent sides then it is а square. 10. If а trapezoid has оnе right angle then it has two right angles. 11. If quadrilateral has two pairs of congruent sides then it is а parallelogram. 12. If two diameters of а circle are perpendicular to each other then their end points determine the vertices of а square. 13. The "opposite sides" оf а parallelogram are congruent to each other. 14. Every trapezoid is а parallelogram. 15. Every square is а rhombus. 
2. Turn from Active into Passive.

1. Scientists саn avoid ambiguity bу means of symbolism and mathematical definitions. 2. А mathematicаl law involves abstractions built upon abstractions, i. е., abstractions of higher order. 3. А mathematical formula саn represent some form of interconnections and interrelations of physical objects. 4. In each country people translate mathematical symbols into peculiar spoken words. 5. Аll the specialists apply basic symbols of mathematics. 6. Students mау express this familiar theorem in terms of аn equation. 7. Scientists devote littleе timе to master symbolism. 8. А student mау use basic principle to determine the relation. 9. Аll the specialists must thoroughly remember the preceding material. 10. By the aid of symbolism mathematicians can make transitions in reasoning almost mechanically the eye. 11. The students verify the solution of this equation easily. 12. People abstract number concepts and arithmetic operations with them from physical realityу. 13. Mathematicians investigate space forms and quantitative relations in their pure state. 14. Scientists divorce abstract laws from the real world. 15. Mathematicians apply abstract laws to study the external world of reality. 16. Even laymen must know the foundations, the scope and the, role of mathematics. 17. People often use this соmmоn phrase in such cases. 18. Students of the Department of Mathematics and Mechanics саn give the principal reasons for the study of maths. 
3. Ask questions as in the model using the question words suggested.
М о d е l. Тhе ancients believed that the earth was flat (What?) What did thе ancients believe?

1. Тhе word "geometry" was derived from the Greek words for "earth measure". (Where... from?) 2. Тhе early geometers dealt with measurements of 1ine segments, angles, and other figures in а plane. (What ... with?) 3. Gradually the meaning of "geometry" was extended to the ordinary space of solids. (How?) 4. Greek mathematicians considered geometry as а logical system. (Who?) 5. Тhеу assumed certain properties and try to deduce other рrоperties from these assumptions. (How?) 6. During the last century geometry was still further extended to include the study of abstract spaces. (Why?) 7. Nowadays, Geometry has to bе defined in аn entirely new way. (How?) 8. In contemporary science geometrical imagery (points, lines, planes, etc.) mау bе represented in mаnу ways. (What?) 9. Аnу modern geometric discourse starts with а list of undefined terms and relations. (What... with?) 10. Geometry multiplied from оnе to mаnу. (How?) 11. Geometry today is the theory of аnу space structure. (What?) 12. The set of relations to which the points are subjected is called the structure of the space. 13. Еасh geometry has its own underlying controlling transformation group. (What?) 14. Some very general geometries саmе into being. (What?) 15. New geometries find invaluable аррliсаtiоn in the modern development of analysis. (Where?).
4. Translate into Russian or Belarusian:
Algebra may be divided roughly into the following categories:

Elementary algebra, in which the properties of operations on the real number system are recorded using symbols as "place holders" to denote constants and variables, and the rules governing mathematical expressions and equations involving these symbols are studied. This is usually taught at school under the title algebra (or intermediate algebra and college algebra in subsequent years). University-level courses in group theory may also be called elementary algebra.

Abstract algebra, sometimes also called modern algebra, in which algebraic structures such as groups, rings and fields are axiomatically defined and investigated.

Linear algebra, in which the specific properties of vector spaces are studied (including matrices); universal algebra, in which properties common to all algebraic structures are studied.

Algebraic number theory, in which the properties of numbers are studied through algebraic systems. Number theory inspired much of the original abstraction in algebra. Algebraic geometry applies abstract algebra to the problems of geometry. Algebraic combinatorics, in which abstract algebraic methods are used to study combinatorial questions.
5. Fill in the blanks with proper words from the box below:

Algebra is the branch of … concerning the study of the rules of … and relations, and the constructions and … arising from them, including terms, polynomials, equations and algebraic structures. Together with … , analysis, topology, combinatorics, and number theory, algebra is one of the main branches of pure mathematics.

… algebra is often part of the curriculum in secondary education and introduces the concept of variables representing numbers. Statements based on these variables are … using the rules of operations that apply to numbers, such as addition. This can be done for a variety of reasons, including … solving. Algebra is much broader than elementary algebra and studies what happens when different rules of operations … and when operations are devised for things other than numbers. Addition and multiplication can … and their precise definitions lead to structures such as groups, rings and fields, studied in the area of mathematics called abstract algebra.
	manipulated, mathematics, are used, elementary, operations, concepts, equation, geometry, be generalized 


Контрольная работа для студентов математического факультета
(ОЗО) 2 курс
Вариант 3

1. Determine whether the following statements аге true оr false.
Draw figures to help with your decision.
1. Some quadrilaterals are triangles. 2. Every rhombus with оnе right angle is а square. 3. The "opposite sides" оf а parallelogram are congruent to each other. 4. А rectangle that is inscribed in а circle is а square. 5. No parallelogram is а trapezoid. 6. Every square is а rhombus. 7. Every trapezoid is а parallelogram. 8. No trapezoid has two right angles. 9. If а rectangle has а pair of congruent sides then it is а square. 10. If а trapezoid has оnе right angle then it has two right angles. 11. If quadrilateral has two pairs of congruent sides then it is а parallelogram. 12. If two diameters of а circle are perpendicular to each other then their end points determine the vertices of а square. 13. There is а square that is not а parallelogram. 14. No rhombus is а trapezoid. 15. No trapezoid has а pair of congruent sides.
2. Turn from Active into Passive.
1. Students mау express this familiar theorem in terms of аn equation. 2. Scientists devote littleе timе to master symbolism. 3. Even laymen must know the foundations, the scope and the, role of mathematics. 4. In each country people translate mathematical symbols into peculiar spoken words. 5. Аll the specialists apply basic symbols of mathematics. 6. Students of the Department of Mathematics and Mechanics саn give the principal reasons for the study of maths. 7. People often use this соmmоn phrase in such cases. 8. А student mау use basic principle to determine the relation. 9. Аll the specialists must thoroughly remember the preceding material. 10. Ву the aid of symbolism mathematicians саn make transitions in reasoning almost mechanicallу the еуе. 11. The students verify the solution of this equation easily. 12. People abstract number concepts and arithmetic operations with them from physical realityу. 13. Mathematicians investigate space forms and quantitative relations in their pure state. 14. Scientists divorce abstract laws from the real world. 15. Mathematicians apply abstract laws to study the external world of reality. 16. А mathematical formula саn represent some form of interconnections and interrelations of physical objects. 17. А mathematiсаl law involves abstractions built uроn abstractions, i. е., abstractions of higher order. 18. Scientists саn avoid ambiguity bу means of symbolism and mathematical definitions. 
3. Ask questions as in the model using the question words suggested.
М о d е 1. During the last century geometry was still further extended to include the study of abstract spaces. (Why?) Why was geometry extended during the last century?

1. Nowadays, Geometry has to bе defined in аn entirely new way. (How?) 2. Тhе early geometers dealt with measurements of 1ine segments, angles, and other figures in а plane. (What ... with?) 3. Gradually the meaning of "geometry" was extended to the ordinary space of solids. (How?) 4. Greek mathematicians considered geometry as а logical system. (Who?) 5. Тhеу assumed certain properties and try to deduce other рrоperties from these assumptions. (How?) 6. Тhе word "geometry" was derived from the Greek words for "earth measure". (Where... from?) 7. Тhе ancients believed that the earth was flat (What?) 8. In contemporary science geometrical imagery (points, lines, planes, etc.) mау bе represented in mаnу ways. (What?) 9. Аnу modern geometric discourse starts with а list of undefined terms and relations. (What... with?) 10. The set of relations to which the points are subjected is called the structure of the space. 11. Geometry today is the theory of аnу space structure. (What?) 12. Geometry multiplied from оnе to mаnу. (How?) 13. Some very .general geometries саmе into being. (What?) 14. Еасh geometry has its own underlying controlling transformation group. (What?) 15. New geometries find invaluable аррliсаtiоn in the modern development of analysis. (Where?).
4. Translate into Russian or Belarusian:
Elementary algebra is the most basic form of algebra. It is taught to students who are presumed to have no knowledge of mathematics beyond the basic principles of arithmetic. In arithmetic, only numbers and their arithmetical operations (such as +, −, ×, ÷) occur. In algebra, numbers are often denoted by symbols (such as a, x, or y). This is useful because:

It allows the general formulation of arithmetical laws (such as a + b = b + a for all a and b), and thus is the first step to a systematic exploration of the properties of the real number system.

It allows the reference to "unknown" numbers, the formulation of equations and the study of how to solve these (for instance, "Find a number x such that 3x + 1 = 10" or going a bit further "Find a number x such that ax+b=c". Step which lets to the conclusion that is not the nature of the specific numbers the one that allows us to solve it but that of the operations involved).

It allows the formulation of functional relationships (such as "If you sell x tickets, then your profit will be 3x − 10 dollars, or f(x) = 3x − 10, where f is the function, and x is the number to which the function is applied.").
5. Fill in the blanks with proper words from the box below:
Abstract algebra extends the familiar … found in elementary algebra and arithmetic of numbers to more general concepts.

Sets: Rather than just considering the different types of numbers, abstract algebra … with the more general concept of sets: a collection of all objects ( … ) selected by property, specific for the set. All collections of the familiar types of numbers are sets. Other examples of sets include the set of all two-by-two matrices, the set of all second-degree polynomials (ax2 + bx + c), the set of all two dimensional vectors in the plane, and the various finite groups such as the … groups which are the group of integers modulo n. Set … is a branch of logic and not technically a branch of algebra.

Binary operations: The notion of addition (+) is abstracted … a binary operation, ∗ say. The notion of binary operation is meaningless without the set on which the operation is defined. For two elements a and b in a set S, a ∗ b is another … in the set; this condition … closure. Addition (+), subtraction (-), multiplication (×), and division (÷) can be binary operations when defined on different sets, as is … of matrices, vectors, and polynomials.
	concepts, deals,  called elements, cyclic, to give, theory, addition and multiplication, element, is called


Контрольная работа для студентов математического факультета
(ОЗО) 2 курс
Вариант 4

1. Determine whether the following statements аге true оr false.

Draw figures to help with your decision.
1. If а rectangle has а pair of congruent sides then it is а square. 2. Every trapezoid is а parallelogram. 3. The "opposite sides" оf а parallelogram are congruent to each other. 4. А rectangle that is inscribed in а circle is а square. 5. No parallelogram is а trapezoid. 6. Some quadrilaterals are triangles. 7. Every rhombus with оnе right angle is а square. 8. No trapezoid has two right angles. 9. Every square is а rhombus. 10. If а trapezoid has оnе right angle then it has two right angles. 11. If quadrilateral has two pairs of congruent sides then it is а parallelogram. 12. If two diameters of а circle are perpendicular to each other then their end points determine the vertices of а square. 13. No trapezoid has а pair of congruent sides. 14. No rhombus is а trapezoid. 15. There is а square that is not а parallelogram.

2. Turn from Active into Passive.
1. Mathematicians apply abstract laws to study the external world of reality. 2. Scientists саn avoid ambiguity bу means of symbolism and mathematical definitions. 3. Even laymen must know the foundations, the scope and the, role of mathematics. 4. In each country people translate mathematical symbols into peculiar spoken words. 5. Аll the specialists apply basic symbols of mathematics. 6. Students mау express this familiar theorem in terms of аn equation. 7. Scientists devote littleе timе to master symbolism. 8. А student mау use basic principle to determine the relation. 9. Аll the specialists must thoroughly remember the preceding material. 10. Ву the aid of symbolism mathematicians саn make transitions in reasoning almost mechanicallу the еуе. 11. The students verify the solution of this equation easily. 12. People abstract number concepts and arithmetic operations with them from physical realityу. 13. Mathematicians investigate space forms and quantitative relations in their pure state. 14. Scientists divorce abstract laws from the real world. 15. Students of the Department of Mathematics and Mechanics саn give the principal reasons for the study of maths. 16. А mathematical formula саn represent some form of interconnections and interrelations of physical objects. 17. А mathematiсаl law involves abstractions built uроn abstractions, i. е., abstractions of higher order. 18. People often use this соmmоn phrase in such cases.
3. Ask questions as in the model using the question words suggested.
М о d е 1. Аnу modern geometric discourse starts with а list of undefined terms and relations. (What... with?) What does anу modern geometric discourse start with?

1. Еасh geometry has its own underlying controlling transformation group. (What?) 2. New geometries find invaluable аррliсаtiоn in the modern development of analysis. (Where?). 3. Gradually the meaning of "geometry" was extended to the ordinary space of solids. (How?) 4. Greek mathematicians considered geometry as а logical system. (Who?) 5. Тhеу assumed certain properties and try to deduce other рrоperties from these assumptions. (How?) 6. During the last century geometry was still further extended to include the study of abstract spaces. (Why?) 7. Nowadays, Geometry has to bе defined in аn entirely new way. (How?) 8. In contemporary science geometrical imagery (points, lines, planes, etc.) mау bе represented in mаnу ways. (What?) 9. Тhе word "geometry" was derived from the Greek words for "earth measure". (Where... from?) 10. The set of relations to which the points are subjected is called the structure of the space. 11. Geometry today is the theory of аnу space structure. (What?) 12. Geometry multiplied from оnе to mаnу. (How?) 13. Some very .general geometries саmе into being. (What?) 14. Тhе ancients believed that the earth was flat (What?) 15. Тhе early geometers dealt with measurements of 1ine segments, angles, and other figures in а plane. (What ... with?)

4. Translate into Russian or Belarusian:
Abstract algebra extends the familiar concepts found in elementary algebra and arithmetic of numbers to more general concepts.

Sets: Rather than just considering the different types of numbers, abstract algebra deals with the more general concept of sets: a collection of all objects (called elements) selected by property, specific for the set. All collections of the familiar types of numbers are sets. Other examples of sets include the set of all two-by-two matrices, the set of all second-degree polynomials (ax2 + bx + c), the set of all two dimensional vectors in the plane, and the various finite groups such as the cyclic groups which are the group of integers modulo n. Set theory is a branch of logic and not technically a branch of algebra. Binary operations: The notion of addition (+) is abstracted to give a binary operation, ∗ say. The notion of binary operation is meaningless without the set on which the operation is defined. For two elements a and b in a set S, a ∗ b is another element in the set; this condition is called closure. Addition (+), subtraction (-), multiplication (×), and division (÷) can be binary operations when defined on different sets, as is addition and multiplication of matrices, vectors, and polynomials. Identity elements: The numbers zero and one are abstracted to give the notion of an identity element for an operation. Zero is the identity element for addition and one is the identity element for multiplication. For a general binary operator ∗ the identity element e must satisfy a ∗ e = a and e ∗ a = a. This holds for addition as a + 0 = a and 0 + a = a and multiplication a × 1 = a and 1 × a = a. Not all set and operator combinations have an identity element; for example, the positive natural numbers (1, 2, 3, ...) have no identity element for addition.
5. Fill in the blanks with proper words from the box below:
Elementary algebra is the most … of algebra. It is taught to students who … to have no knowledge of mathematics beyond the basic principles of arithmetic. In arithmetic, only … and their arithmetical operations (such as +, −, ×, ÷) occur. In algebra, numbers are often denoted by symbols (such as a, x, or y). This is useful because: 1) It … the general formulation of arithmetical laws (such as a + b = b + a for all a and b), and thus is the first step to a systematic exploration of the properties of the real number system; 2) It allows the reference to "unknown" numbers, the formulation of equations and the study of how … these (for instance, "Find a number x such that 3x + 1 = 10" or going a bit further "Find a number x such that ax+b=c". Step which lets to the … that is not the nature of the specific numbers the one that allows us to solve it but that of the operations …); 3) It allows the formulation of functional relationships (such as "If you sell x tickets, then your profit will be 3x − 10 dollars, or f(x) = 3x − 10, where f is the function, and x is the number to which the function … .").
	allows, basic form, involved, are presumed, numbers, to solve, is applied, conclusion


Oral Topic
MY FUTURE PROFESSION

I am a first year student of mathematics faculty of Brest State University named after A. Pushkin. 

What is a mathematician?

A mathematician uses numbers and symbols in many ways, from creating new theories to translating scientific and technical problems into mathematical terms. Some mathematicians are more focused on pure mathematics.  There are two types of developing mathematicians: the theoretical mathematician, who works with pure mathematics to develop and discover new mathematical principles and theories without regard to their possible application, and the applied mathematician, who uses mathematical methods to solve practical problems in such diverse areas as physics, astronomy, engineering, computer science, biology, ecology, medicine, economics, and psychology. The pure or theoretical mathematician is more likely to teach and do research at universities or other research institutes, while the applied mathematician is likely to work for business, government, or industry. Some mathematicians have their own consulting firms. 

What makes a good mathematician?

According to Karl Weierstrass, a famous German mathematician, "A mathematician who is not also something of a poet will never be a complete mathematician." A mathematician appreciates beauty, symmetry, and order in nature and in logical and analytical thought. She should have a logical mind, a sense of curiosity, the desire and ability to solve problems, and numerical aptitude. A mathematician cannot be easily discouraged, for solving research problems often requires months of work. Some mathematical problems have remained unsolved for centuries. An applied mathematician must be able to communicate effectively and bring structure and analytical rigor to what is often a morass of confusing information. A mathematician, however, need not be a genius; a desire to work hard and an ability to formulate problems in mathematical terms is what makes a good mathematician. 

What is life as a mathematician like?

A mathematician's life is spent learning and discovering new principles and using mathematics to formulate and solve problems. The tools of a mathematician, whether she teaches in a university or works in a laboratory, government, or private industry, are few in number: she needs a pencil (and an eraser!), paper, sometimes a computer or calculator, a good library, and professional colleagues. A mathematician rarely works completely alone. A theoretical mathematician will discuss new theories with co-workers and learn from their comments, and an applied mathematician will work closely with the scientists, engineers, or other clients, who need a mathematician to help solve problems in their fields. Besides communicating with co-workers and clients, a mathematician reads mathematical and scientific publications, attends national and international professional meetings here and abroad, gives presentation talks about her work based on her research, writes technical papers, and may teach. The love a mathematician has for her work and the satisfaction she derives from it make her professional life stimulating and rewarding.

How do I become a mathematician?
A future mathematician should take four years of mathematics in high school, including algebra, geometry, trigonometry, and analytic geometry, or precalculus (if it is offered, she should take calculus). In college, she should take many theoretical math courses (calculus, algebra, real and complex analysis, geometry, and differential equations), applied math courses devoted to problem solving (probability, statistics, numerical analysis, and computer science), and physical science courses (physics, chemistry, and engineering). To widen her career options, she should acquire a broad background not only in both pure and applied mathematics, but also in the sciences such as physics, chemistry, engineering, and biology. College English composition classes are also invaluable; the ability to write clearly and correctly is essential in any profession.

A bachelor's degree with a major in mathematics is the minimum requirement for starting positions in mathematics. To advance to higher-level positions and do research or teach at the college level, a master's degree or a Ph.D. is necessary. Most mathematicians seeking advanced degrees decide in graduate school between pure and applied mathematics as their specialty.  

What/where are the jobs?

The college graduate with a bachelor's degree in mathematics can qualify for some positions in business, industry, government, and teaching. The opportunities and the pay increase significantly with higher degrees. Companies in the computer and communications industries employ many mathematicians as do oil companies, banks, consulting firms, and insurance companies. Almost every bureau and branch of the federal government employs mathematicians in some capacity. Mathematicians work in universities and colleges, teaching and doing research. In most four-year colleges and universities, the Ph.D. is necessary for full faculty status. Many mathematicians with a master's degree teach at the high school level.

Many other job titles apply to mathematicians who have specialized in an applied branch of mathematics. Actuaries assemble and analyze statistics to calculate probabilities, and thereby set insurance rates. Operations research analysts apply scientific methods and mathematical principles to organizational problems. Statisticians design, carry out, and interpret the numerical results of surveys and experiments. All of these careers begin with an education in mathematics and a curiosity about the use of mathematics to solve problems.
Oral Topic
Famous Mathematicians
Sir Isaac Newton (25 December 1642 – 20 March 1727) was an English physicist, mathematician, astronomer, natural philosopher, alchemist, and theologian.

His monograph Philosophiæ Naturalis Principia Mathematica, published in 1687, lays the foundations for most of classical mechanics. In this work, Newton described universal gravitation and the three laws of motion, which dominated the scientific view of the physical universe for the next three centuries. Newton showed that the motions of objects on Earth and of celestial bodies are governed by the same set of natural laws, by demonstrating the consistency between Kepler's laws of planetary motion and his theory of gravitation, thus removing the last doubts about heliocentrism and advancing the Scientific Revolution. The Principia is generally considered to be one of the most important scientific books ever written.

Newton built the first practical reflecting telescope and developed a theory of colour based on the observation that a prism decomposes white light into the many colours that form the visible spectrum. He also formulated an empirical law of cooling and studied the speed of sound.

In mathematics, Newton shares the credit with Gottfried Leibniz for the development of differential and integral calculus. He also demonstrated the generalised binomial theorem, developed Newton's method for approximating the roots of a function, and contributed to the study of power series.

Newton was also highly religious. He was an unorthodox Christian, and wrote more on Biblical hermeneutics and occult studies than on science and mathematics, the subjects he is mainly associated with. Newton secretly rejected Trinitarianism, fearing to be accused of refusing holy orders.
Nikolai Ivanovich Lobachevsky (December 1, 1792–February 24, 1856) was a Russian mathematician and geometer, renowned primarily for his pioneering works on hyperbolic geometry, otherwise known as Lobachevskian geometry. William Kingdon Clifford called Lobachevsky the "Copernicus of Geometry" due to the revolutionary character of his work.
Lobachevsky's main achievement is the development of a non-Euclidean geometry, also referred to as Lobachevskian geometry. Before him, mathematicians were trying to deduce Euclid's fifth postulate from other axioms. Euclid's fifth is a rule in Euclidean geometry which states that for any given line and point not on the line, there is one parallel line through the point not intersecting the line. Lobachevsky would instead develop a geometry in which the fifth postulate was not true. This idea was first reported on February 23, 1826 to the session of the department of physics and mathematics, and this research was printed in the UMA (Вестник Казанского университета) in 1829–1830. Lobachevsky wrote a paper about it called A concise outline of the foundations of geometry that was published by the Kazan Messenger but was rejected when it was submitted to the St. Petersburg Academy of Sciences for publication.

The non-Euclidean geometry that Lobachevsky developed is referred to as hyperbolic geometry. Lobachevsky replaced Euclid's parallel postulate with the one stating that there is more than one line that can be extended through any given point parallel to another line of which that point is not part; a famous consequence is that the sum of angles in a triangle must be less than 180 degrees. Non-Euclidean geometry is now in common use in many areas of mathematics and physics, such as general relativity; and hyperbolic geometry is now often referred to as "Lobachevskian geometry". 

Lobachevsky's magnum opus Geometriya was completed in 1823, but was not published in its exact original form until 1909, long after he had died. Lobachevsky was also the author of New Foundations of Geometry (1835-1838). He also wrote Geometrical Investigations on the Theory of Parallels (1840) and Pangeometry (1855).

Another of Lobachevsky's achievements was developing a method for the approximation of the roots of algebraic equations. This method is now known as the Dandelin–Gräffe method, named after two other mathematicians who discovered it independently. In Russia, it is called the Lobachevsky method. Lobachevsky gave the definition of a function as a correspondence between two sets of real numbers.
Sofia Vasilyevna Kovalevskaya (15 January 1850 – 10 February 1891), was the first major Russian female mathematician, responsible for important original contributions to analysis, differential equations and mechanics, and the first woman appointed to a full professorship in Northern Europe.

In 1869, Kovalevskaya began attending the University of Heidelberg, Germany, which allowed her to audit classes as long as the professors involved gave their approval. Shortly after beginning her studies there, she visited London with Vladimir, who spent time with his colleagues Thomas Huxley and Charles Darwin, while she was invited to attend George Eliot's Sunday salons. There, at age nineteen, she met Herbert Spencer and was led into a debate, at Eliot's instigation, on "woman's capacity for abstract thought". This was well before she made her notable contribution of the "Kovalevsky top" to the brief list of known examples of integrable rigid body motion (see following section). George Eliot was writing Middlemarch at the time, in which one finds the remarkable sentence: "In short, woman was a problem which, since Mr. Brooke's mind felt blank before it, could hardly be less complicated than the revolutions of an irregular solid."

After two years of mathematical studies at Heidelberg under such teachers as Hermann von Helmholtz, Gustav Kirchoff and Robert Bunsen, she moved to Berlin, where she had to take private lessons from Karl Weierstrass, as the university would not even allow her to audit classes. In 1874 she presented three papers—on partial differential equations, on the dynamics of Saturn's rings and on elliptic integrals —to the University of Göttingen as her doctoral dissertation. With the support of Weierstrass, this earned her a doctorate in mathematics summa cum laude, bypassing the usual required lectures and examinations. She thereby became the first woman in Europe to hold that degree. Her paper on partial differential equations contains what is now commonly known as the Cauchy-Kovalevski theorem, which gives conditions for the existence of solutions to a certain class of those equations.
Kovalevskaya wrote several non-mathematical works as well, including a memoir “A Russian Childhood”, plays (in collaboration with Duchess Anne Charlotte Edgren-Leffler) and a partly autobiographical novel “Nihilist Girl” (1890).

She died of influenza in 1891 at age forty-one, after returning from a pleasure trip to Genoa. She is buried in Solna, Sweden.
Oral Topic
Mathematicians with Belarusian Roots
Oscar Zariski ( April 24, 1899, in Kobrin, former Russian Empire -  July 4, 1986, Brookline, Massachusetts) was a Russian mathematician and one of the most influential algebraic geometers of the 20th century.

Education

Zariski was born Oscher Zaritsky to a Jewish family (his parents were Bezalel Zaritsky and Hanna Tennenbaum) and in 1918 studied at the University of Kiev. He left Kiev in 1920 to study in Rome where he became a disciple of the Italian school of algebraic geometry, studying with Guido Castelnuovo, Federigo Enriques and Francesco Severi.

Zariski wrote a doctoral dissertation in 1924 on a topic in Galois theory. At the time of his dissertation publication, he changed his name for professional purposes to Oscar Zariski.

Johns Hopkins University years

Zariski emigrated to the United States in 1927 supported by Solomon Lefschetz. He had a position at Johns Hopkins University where he became professor in 1937. During this period, he wrote Algebraic Surfaces as a summation of the work of the Italian school. The book was published in 1935 and reissued 36 years later, with detailed notes by Zariski's students that illustrated how the field of algebraic geometry had changed. It is still an important reference.

It seems to have been this work that set the seal of Zariski's discontent with the approach of the Italians to birational geometry. The question of rigour he addressed by recourse to commutative algebra. The Zariski topology, as it was later known, is adequate for biregular geometry, where varieties are mapped by polynomial functions. That theory is too limited for algebraic surfaces, and even for curves with singular points. A rational map is to a regular map as a rational function is to a polynomial: it may be indeterminate at some points. In geometric terms, one has to work with functions defined on some open, dense set of a given variety. The description of the behaviour on the complement may require infinitely near points to be introduced to account for limiting behaviour along different directions. This introduces a need, in the surface case, to use also valuation theory to describe the phenomena such as blowing up (balloon-style, rather than explosively).
Harvard University years
After spending a year 1946–1947 at the University of Illinois, Zariski became professor at Harvard University in 1947 where he remained until his retirement in 1969. In 1945, he fruitfully discussed foundational matters for algebraic geometry with André Weil. Weil's interest was in putting an abstract variety theory in place, to support the use of the Jacobian variety in his proof of the Riemann hypothesis for curves over finite fields, a direction rather oblique to Zariski's interests. The two sets of foundations weren't reconciled at that point.

At Harvard, Zariski's students included Shreeram Abhyankar, Heisuke Hironaka, David Mumford, Michael Artin and Steven Kleiman — thus spanning the main areas of advance in singularity theory, moduli theory and cohomology in the next generation. Zariski himself worked on equisingularity theory. Some of his major results, Zariski's main theorem and the Zariski theorem on holomorphic functions, were amongst the results generalized and included in the programme of Alexander Grothendieck that ultimately unified algebraic geometry.

Zariski proposed the first example of a Zariski surface in 1958. In algebraic geometry, a branch of mathematics, a Zariski surface is a surface over a field of characteristic p > 0 such that there is a dominant inseparable map of degree p from the projective plane to the surface. In particular, all Zariski surfaces are unirational. They were named by Piotr Blass after Oscar Zariski who used them in 1958 to give examples of unirational surfaces in characteristic p > 0 that are not rational. (In characteristic 0 by contrast, Castelnuovo's theorem implies that all unirational surfaces are rational.) Zariski surfaces are birational to surfaces in affine 3-space A3 defined by irreducible polynomials of the form zp=f(x,y).
The following problem posed by Oscar Zariski in 1971 is still open: let p ≥ 5, let S be a Zariski surface with vanishing geometric genus. Is S necessarily a rational surface?

Awards and recognition

Zariski was awarded the Steele Prize in 1981, and in the same year the Wolf Prize in Mathematics with Lars Ahlfors. He wrote also Commutative Algebra in two volumes, with Pierre Samuel. His papers have been published by MIT Press, in four volumes.

Home reading 
Development of Mathematics

The earliest records of mathematics show it arising in response to practical needs in agriculture, business, and industry. In Egypt and Mesopotamia, where evidence dates from the 2d and 3d millennia B.C., it was used for surveying and mensuration; estimates of the value of π (pi) are found in both locations. There is some evidence of similar developments in India and China during this same period, but few records have survived. This early mathematics is generally empirical, arrived at by trial and error as the best available means for obtaining results, with no proofs given. However, it is now known that the Babylonians were aware of the necessity of proofs prior to the Greeks, who had been presumed the originators of this important step.

Greek Contributions

A profound change occurred in the nature and approach to mathematics with the contributions of the Greeks. The earlier (Hellenic) period is represented by Thales (6th cent. B.C.), Pythagoras, Plato, and Aristotle, and by the schools associated with them. The Pythagorean theorem, known earlier in Mesopotamia, was discovered by the Greeks during this period.
During the Golden Age (5th cent. B.C.), Hippocrates of Chios made the beginnings of an axiomatic approach to geometry and Zeno of Elea proposed his famous paradoxes concerning the infinite and the infinitesimal, raising questions about the nature of and relationships among points, lines, and numbers. The discovery through geometry of irrational numbers, such as , also dates from this period. Eudoxus of Cnidus (4th cent. B.C.) resolved certain of the problems by proposing alternative methods to those involving infinitesimals; he is known for his work on geometric proportions and for his exhaustion theory for determining areas and volumes.

The later (Hellenistic) period of Greek science is associated with the school of Alexandria. The greatest work of Greek mathematics, Euclid's Elements (c.300 B.C.), appeared at the beginning of this period. Elementary geometry as taught in high school is still largely based on Euclid's presentation, which has served as a model for deductive systems in other parts of mathematics and in other sciences. In this method primitive terms, such as point and line, are first defined, then certain axioms and postulates relating to them and seeming to follow directly from them are stated without proof; a number of statements are then derived by deduction from the definitions, axioms, and postulates. Euclid also contributed to the development of arithmetic and presented a geometric theory of quadratic equations.

In the 3d cent. B.C., Archimedes, in addition to his work in mechanics, made an estimate of π and used the exhaustion theory of Eudoxus to obtain results that foreshadowed those much later of the integral calculus, and Apollonius of Perga named the conic sections and gave the first theory for them. A second Alexandrian school of the Roman period included contributions by Menelaus (c.A.D. 100, spherical triangles), Heron of Alexandria (geometry), Ptolemy (A.D. 150, astronomy, geometry, cartography), Pappus (3d cent., geometry), and Diophantus (3d cent., arithmetic).

Chinese and Middle Eastern Advances

Following the decline of learning in the West after the 3d cent., the development of mathematics continued in the East. In China, Tsu Ch'ung-Chih estimated π by inscribed and circumscribed polygons, as Archimedes had done, and in India the numerals now used throughout the civilized world were invented and contributions to geometry were made by Aryabhata and Brahmagupta (5th and 6th cent. A.D.). The Arabs were responsible for preserving the work of the Greeks, which they translated, commented upon, and augmented. In Baghdad, Al-Khowarizmi (9th cent.) wrote an important work on algebra and introduced the Hindu numerals for the first time to the West, and Al-Battani worked on trigonometry. In Egypt, Ibn al-Haytham was concerned with the solids of revolution and geometrical optics. The Persian poet Omar Khayyam wrote on algebra.

Western Developments from the Twelfth to Eighteenth Centuries

Word of the Chinese and Middle Eastern works began to reach the West in the 12th and 13th cent. One of the first important European mathematicians was Leonardo da Pisa (Leonardo Fibonacci), who wrote on arithmetic and algebra (Liber abaci, 1202) and on geometry (Practica geometriae, 1220). With the Renaissance came a great revival of interest in learning, and the invention of printing made many of the earlier books widely available. By the end of the 16th cent. advances had been made in algebra by Niccolò Tartaglia and Geronimo Cardano, in trigonometry by François Viète, and in such areas of applied mathematics as mapmaking by Mercator and others.

The 17th cent., however, saw the greatest revolution in mathematics, as the scientific revolution spread to all fields. Decimal fractions were invented by Simon Stevin and logarithms by John Napier and Henry Briggs; the beginnings of projective geometry were made by Gérard Desargues and Blaise Pascal; number theory was greatly extended by Pierre de Fermat; and the theory of probability was founded by Pascal, Fermat, and others. In the application of mathematics to mechanics and astronomy, Galileo and Johannes Kepler made fundamental contributions.

The greatest mathematical advances of the 17th cent., however, were the invention of analytic geometry by René Descartes and that of the calculus by Isaac Newton and, independently, by G. W. Leibniz. Descartes's invention (anticipated by Fermat, whose work was not published until later) made possible the expression of geometric problems in algebraic form and vice versa. It was indispensable in creating the calculus, which built upon and superseded earlier special methods for finding areas, volumes, and tangents to curves, developed by F. B. Cavalieri, Fermat, and others. The calculus is probably the greatest tool ever invented for the mathematical formulation and solution of physical problems.

The history of mathematics in the 18th cent. is dominated by the development of the methods of the calculus and their application to such problems, both terrestrial and celestial, with leading roles being played by the Bernoulli family (especially Jakob, Johann, and Daniel), Leonhard Euler, Guillaume de L'Hôpital, and J. L. Lagrange. Important advances in geometry began toward the end of the century with the work of Gaspard Monge in descriptive geometry and in differential geometry and continued through his influence on others, e.g., his pupil J. V. Poncelet, who founded projective geometry (1822).

In the Nineteenth Century

The modern period of mathematics dates from the beginning of the 19th cent., and its dominant figure is C. F. Gauss. In the area of geometry Gauss made fundamental contributions to differential geometry, did much to found what was first called analysis situs but is now called topology, and anticipated (although he did not publish his results) the great breakthrough of non-Euclidean geometry. This breakthrough was made by N. I. Lobachevsky (1826) and independently by János Bolyai (1832), the son of a close friend of Gauss, whom each proceeded by establishing the independence of Euclid's fifth (parallel) postulate and showing that a different, self-consistent geometry could be derived by substituting another postulate in its place. Still another non-Euclidean geometry was invented by Bernhard Riemann (1854), whose work also laid the foundations for the modern tensor calculus description of space, so important in the general theory of relativity.

In the area of arithmetic, number theory, and algebra, Gauss again led the way. He established the modern theory of numbers, gave the first clear exposition of complex numbers, and investigated the functions of complex variables. The concept of number was further extended by W. R. Hamilton, whose theory of quaternions (1843) provided the first example of a noncommutative algebra (i.e., one in which ab /= ba). This work was generalized the following year by H. G. Grassmann, who showed that several different consistent algebras may be derived by choosing different sets of axioms governing the operations on the elements of the algebra.

These developments continued with the group theory of M. S. Lie in the late 19th cent. and reached full expression in the wide scope of modern abstract algebra. Number theory received significant contributions in the latter half of the 19th cent. through the work of Georg Cantor, J. W. R. Dedekind, and K. W. Weierstrass. Still another influence of Gauss was his insistence on rigorous proof in all areas of mathematics. In analysis this close examination of the foundations of the calculus resulted in A. L. Cauchy's theory of limits (1821), which in turn yielded new and clearer definitions of continuity, the derivative, and the definite integral. A further important step toward rigor was taken by Weierstrass, who raised new questions about these concepts and showed that ultimately the foundations of analysis rest on the properties of the real number system.
In the Twentieth Century

In the 20th cent. the trend has been toward increasing generalization and abstraction, with the elements and operations of systems being defined so broadly that their interpretations connect such areas as algebra, geometry, and topology. The key to this approach has been the use of formal axiomatics, in which the notion of axioms as “self-evident truths” has been discarded. Instead the emphasis is on such logical concepts as consistency and completeness. The roots of formal axiomatics lie in the discoveries of alternative systems of geometry and algebra in the 19th cent.; the approach was first systematically undertaken by David Hilbert in his work on the foundations of geometry (1899).

The emphasis on deductive logic inherent in this view of mathematics and the discovery of the interconnections between the various branches of mathematics and their ultimate basis in number theory led to intense activity in the field of mathematical logic after the turn of the century. Rival schools of thought grew up under the leadership of Hilbert, Bertrand Russell and A. N. Whitehead, and L. E. J. Brouwer. Important contributions in the investigation of the logical foundations of mathematics were made by Kurt Gödel and A. Church.

Text for annotation

The increasing cost of energy has caused many companies to make permanent changes in their offices. On a small scale, office managers are purchasing energy-efficient office machines and encouraging recycling programs to cut energy costs. On a larger scale, architects and builders are responding to the demands of companies for more energy-efficient buildings.
Buildings constructed or renovated in the last few years have incorporated energy-saving measures. Office maintenance workers have sealed cracks around windows and doors. Builders have installed sets of double doors to reduce the exchange of indoor and outdoor air when doors are opened.
This has reduced transfer of air in and out of the building. While it has had cost-saving benefits, it has caused personnel-related costs such as increased employee absences due to illness. Since the interior air is recirculated and little fresh air is allowed in, everyday contaminants such as dust and germs remain in the air. Employees in energy-efficient buildings breathe the same air again and again. They suffer from an increase in headaches, colds, dry skin, and dry throats, and in severe cases respiratory problems.

GRAMMAR TEST: CONDITIONALS

1. Choose the correct answer.

1) If she ... not so slowly she would enjoy the party.  A) were

B) is

C) will be

2) If you ... my library book I will have to buy a new one.   A) will lose

B) lost
       C) loose

3) If she ... you were in hospital she would have visited you.  

A) had known
B) knew
C) would have known

4) I wish I ... rich.         A) would be

B) were
        C) had been

5) I wish I ... his opinion before.
A) would know
  
B) had known

C) knew

2. Match the two parts of the sentences.

6) He wouldn't have become so strong;...          

a) ... I wouldn't be worried now.

7)They would have come...         


b) ... I would have gone to the library.

8) If they had been ready the day before...            
c) ... we wouldn't have come so early.

9) If I hadn't needed the book...     


d) ... unless he had done sports.

10) If they had had a city map...   


e) ... they wouldn't have been lost.

11) If you had warned us...   



f) ... if Jane had invited them.

12) He wouldn't know much... 



g) ... unless you had agreed with us.

13) We wouldn't have wasted so much time...  

h) ... unless he had read much.

14) If you had sent me a telegram...     


i) ... they would have taken their exam.

15) We had never done this ...   



j) if you have bought everything beforehand

3. Correct the errors, if necessary.

16) If I knew her well I will visit her.

17) If I were you I would have visited Jane yesterday.

18) If I have a computer I would learn Computer Studies.

19) If the weather would be nice tomorrow we'll go on excursion.

20) You did not miss the plane if you had taken a taxi.

21) I wish you have a car.

22) I wish things were different in the past.

23) I wish the weather were warmer.

24) I wish I did not decide to work in New York.

25) I wish I did not go to bed early yesterday.

4. Complete the following radio programme by putting the verbs in brackets into the correct form.

Interviewer: Welcome once again to our weekly programme in which we ask the questions "If you (26) ___ (be) alone on a tropical island for a month, what two items (27) ___ you ___ (choose) to take with you and why?" My two guests are racing driver Charles Brown and journalist Helen Howk, Charles?

Charles: Well, I think (28) ___ (get) very bored on this island if I (29) ___ (not have) anything to do. So, I (30) ___ (take) a knife and a ball of string. Then I (31) ___ (be able) to make useful things to catch food, and, maybe, build some kind of house to live in.

Interviewer: (32) ___ you ___ (try) to escape from the island?

Charles: If I (33) ___ (manage) to make a boat, I think I (34) ___ (try).

Interviewer: Helen, what about you?

Helen: Well, I definitely (35) ___ (not try) to escape. I'm totally impractical. So, if I (36) ___ (try) to make anything, I'm sure it (37) ___ (fall) to pieces very quickly. No, if I (38) ___ (have) to spend a month on the island, I (39) ___ (want) to have a good book and a pair of sunglasses.

Charles: But how (40) ___ you ___ (catch) things to eat if you (41) ___ (not have) any tools?

Helen: Oh, I expect there (42) ___ (be) plenty of fruit on the island. And I'm sure it (43) ___ (not hurt) me if I (44) ___ (not eat) meat or fish for a month.

Interviewer: (45) ___ either of you ___ (be) lonely?

Charles: Definitely. I (46) ___ (find) it very difficult if I (47) ___ (not speak) to anyone for a month.

Helen: I think (48) ___ (enjoy) the peace and quiet at first, but after a couple of weeks, yes, I (49) ___ (begin) to feel lonely.

Interviewer: Charles and Helen, thank you very much.

from Практическая грамматика английского языка для среднего и
 продвинутого уровней. Под ред. Л.М. Лещёвой. Часть ІІ.
GRAMMAR TEST: Reported Speech
1. Report the questions:

1    'What is your name?' he asked me. 

...He asked me what my name was....

2    'Where are your parents?' Uncle Bill asked us.

3    'Will you help me carry the box, please?' Dad asked.

4    'What time will you be home?' Mum asked me.

5    'Can you play the guitar?' he asked her.

6    'Who was at the door?' David asked Janet.

7    'Where is the post office?' they asked us.

8    'When will you do your homework?' Meg asked me.

9    The boss asked me, 'Have you finished those reports?'

10    John asked Sam, 'Do you like computer games?'

11    'Will you give me a lift to work, please?' he asked her.

12    'Where is your jacket?' she asked him.
2. Write the sentences in reported speech:

1    'I'd do maths, Jo, if I were you.'

 Ms Jennings advised ........  

2    'Take a photo of the bank.' 

The journalist ordered the photographer......... 

3    'John and Laura, do the more difficult exercises.' 

The teacher told .............   

4    'Give the video to your sister, please.' 

Peter asked ................   

5    'Don't tell your grandmother yet.' 

The doctor advised ...............

6      'Make the sandwiches'.

The cook told Jenny...............   

7     'Don't drink the coffee yet!'

The doctor advised ...............

8      'Take the meat out of the fridge!'

Mum requested..............
9     'Don't look so serious'

Jim told me............

10      'Serve those customers, please!'

Mr Jones asked.............

11      'Help with the washing up now!'

Mum ordered..............   
3. Fill in the correct form of say, tell, speak or talk.
1)"Could you ... me the time?", ... the old man. 

2) She ... me to ... up because she couldn't hear me. 

3) Mr. White ... he can ... French and Arabic. 

4) I don't ... to Robert anymore; he always lies. 

5) “I'd like to ... to the headmaster please", ... the client. 

6) The judge ... the witness to ... the truth and nothing but the truth. 

7) She ... us not to ... anything to her family. 

8) " … your prayers and go to bed", Mum 

9) " … louder, please.", the teacher .... 

10) He ... to me: "Be serious! Don't laugh at her!" 

11) The King ... : "How could I get rid of the mice?" 

12) The students in the seventh form ... good English. 

13) Mother ... her children not to open the front door. 

14) My father ... us the good news.
from: http://engmaster.ru/exer/1979
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ЗАДАНИЕ НА ЛЕТНЮЮ СЕССИЮ

(4 семестр)

Устные темы: 
“Mathematics as a Science”
“Branches of Mathematics”
“Computer Science”
Самостоятельное чтение: прочитайте текст “ History of Computer Science”, выпишите и выучите ключевые слова, письменно переведите выделенные абзацы.

Составьте аннотацию текста.
Выполните грамматическое задание по темам “Причастные обороты”, “Герундий”, “Инфинитив”, “Сложное дополнение”
Oral Topic

MATHEMATICS AS A SCIENCE

Mathematics (from Greek μάθημα (máthēma) — knowledge, study, learning) is the study of quantity, structure, space, and change. Mathematicians seek out patterns and formulate new conjectures. Mathematicians resolve the truth or falsity of conjectures by mathematical proofs, which are arguments sufficient to convince other mathematicians of their validity. The research required to solve mathematical problems can take years or even centuries of sustained inquiry. However, mathematical proofs are less formal and painstaking than proofs in mathematical logic. Since the pioneering work of Giuseppe Peano, David Hilbert, and others on axiomatic systems in the late 19th century, it has become customary to view mathematical research as establishing truth by rigorous deduction from appropriately chosen axioms and definitions. When those mathematical structures are good models of real phenomena, then mathematical reasoning often provides insight or predictions.

Through the use of abstraction and logical reasoning, mathematics evolved from counting, calculation, measurement, and the systematic study of the shapes and motions of physical objects. Practical mathematics has been a human activity for as far back as written records exist. Rigorous arguments first appeared in Greek mathematics, most notably in Euclid's Elements. Mathematics continued to develop, for example in China in 300 BC, in India in AD 100, and in the Muslim world in AD 800, until the Renaissance, when mathematical innovations interacting with new scientific discoveries led to a rapid increase in the rate of mathematical discovery that continues to the present day.

The mathematician Benjamin Peirce called mathematics "the science that draws necessary conclusions". David Hilbert defined mathematics as follows: We are not speaking here of arbitrariness in any sense. Mathematics is not like a game whose tasks are determined by arbitrarily stipulated rules. Rather, it is a conceptual system possessing internal necessity that can only be so and by no means otherwise. Albert Einstein stated that "as far as the laws of mathematics refer to reality, they are not certain; and as far as they are certain, they do not refer to reality."

Mathematics is used throughout the world as an essential tool in many fields, including natural science, engineering, medicine, and the social sciences. Applied mathematics, the branch of mathematics concerned with application of mathematical knowledge to other fields, inspires and makes use of new mathematical discoveries and sometimes leads to the development of entirely new mathematical disciplines, such as statistics and game theory. Mathematicians also engage in pure mathematics, or mathematics for its own sake, without having any application in mind, although practical applications for what began as pure mathematics are often discovered.

(adapted from http://en.wikipedia.org/wiki/Mathematics)
Oral Topic
Branches of Mathematics

Foundations

The term foundations is used to refer to the formulation and analysis of the language, axioms, and logical methods on which all of mathematics rests (see logic; symbolic logic). The scope and complexity of modern mathematics requires a very fine analysis of the formal language in which meaningful mathematical statements may be formulated and perhaps be proved true or false. Most apparent mathematical contradictions have been shown to derive from an imprecise and inconsistent use of language. A basic task is to furnish a set of axioms effectively free of contradictions and at the same time rich enough to constitute a deductive source for all of modern mathematics. The modern axiom schemes proposed for this purpose are all couched within the theory of sets, originated by Georg Cantor, which now constitutes a universal mathematical language.

Algebra

Historically, algebra is the study of solutions of one or several algebraic equations, involving the polynomial functions of one or several variables. The case where all the polynomials have degree one (systems of linear equations) leads to linear algebra. The case of a single equation, in which one studies the roots of one polynomial, leads to field theory and to the so-called Galois theory. The general case of several equations of high degree leads to algebraic geometry, so named because the sets of solutions of such systems are often studied by geometric methods.

Modern algebraists have increasingly abstracted and axiomatized the structures and patterns of argument encountered not only in the theory of equations, but in mathematics generally. Examples of these structures include groups (first witnessed in relation to symmetry properties of the roots of a polynomial and now ubiquitous throughout mathematics), rings (of which the integers, or whole numbers, constitute a basic example), and fields (of which the rational, real, and complex numbers are examples). Some of the concepts of modern algebra have found their way into elementary mathematics education in the so-called new mathematics.

Some important abstractions recently introduced in algebra are the notions of category and functor, which grew out of so-called homological algebra. Arithmetic and number theory, which are concerned with special properties of the integers—e.g., unique factorization, primes, equations with integer coefficients (Diophantine equations), and congruences—are also a part of algebra. Analytic number theory, however, also applies the nonalgebraic methods of analysis to such problems.

Analysis

The essential ingredient of analysis is the use of infinite processes, involving passage to a limit. For example, the area of a circle may be computed as the limiting value of the areas of inscribed regular polygons as the number of sides of the polygons increases indefinitely. The basic branch of analysis is the calculus. The general problem of measuring lengths, areas, volumes, and other quantities as limits by means of approximating polygonal figures leads to the integral calculus. The differential calculus arises similarly from the problem of finding the tangent line to a curve at a point. Other branches of analysis result from the application of the concepts and methods of the calculus to various mathematical entities. For example, vector analysis is the calculus of functions whose variables are vectors. Here various types of derivatives and integrals may be introduced. They lead, among other things, to the theory of differential and integral equations, in which the unknowns are functions rather than numbers, as in algebraic equations. Differential equations are often the most natural way in which to express the laws governing the behavior of various physical systems. Calculus is one of the most powerful and supple tools of mathematics. Its applications, both in pure mathematics and in virtually every scientific domain, are manifold.

Geometry

The shape, size, and other properties of figures and the nature of space are in the province of geometry. Euclidean geometry is concerned with the axiomatic study of polygons, conic sections, spheres, polyhedra, and related geometric objects in two and three dimensions—in particular, with the relations of congruence and of similarity between such objects. The unsuccessful attempt to prove the “parallel postulate” from the other axioms of Euclid led in the 19th century to the discovery of two different types of non-Euclidean geometry.

The 20th century has seen an enormous development of topology, which is the study of very general geometric objects, called topological spaces, with respect to relations that are much weaker than congruence and similarity. Other branches of geometry include algebraic geometry and differential geometry, in which the methods of analysis are brought to bear on geometric problems. These fields are now in a vigorous state of development.

Applied Mathematics

The term applied mathematics loosely designates a wide range of studies with significant current use in the empirical sciences. It includes numerical methods and computer science, which seeks concrete solutions, sometimes approximate, to explicit mathematical problems (e.g., differential equations, large systems of linear equations). It has a major use in technology for modeling and simulation. For example, the huge wind tunnels, formerly used to test expensive prototypes of airplanes, have all but disappeared. The entire design and testing process is now largely carried out by computer simulation, using mathematically tailored software. It also includes mathematical physics, which now strongly interacts with all of the central areas of mathematics. In addition, probability theory and mathematical statistics are often considered parts of applied mathematics. The distinction between pure and applied mathematics is now becoming less significant.
Oral Topic

Computer Science
Computer science or computing science is the study of the theoretical foundations of information and computation and of practical techniques for their implementation and application in computer systems. Computer scientists invent algorithmic processes that create, describe, and transform information and formulate suitable abstractions to model complex systems.

Computer science has many sub-fields; some, such as computational complexity theory, study the fundamental properties of computational problems, while others, such as computer graphics, emphasize the computation of specific results. Still others focus on the challenges in implementing computations. For example, programming language theory studies approaches to describe computations, while computer programming applies specific programming languages to solve specific computational problems, and human-computer interaction focuses on the challenges in making computers and computations useful, usable, and universally accessible to humans.

The general public sometimes confuses computer science with careers that deal with computers (such as information technology), or think that it relates to their own experience of computers, which typically involves activities such as gaming, web-browsing, and word-processing. However, the focus of computer science is more on understanding the properties of the programs used to implement software such as games and web-browsers, and using that understanding to create new programs or improve existing ones.
Home Reading

History of Computer Science
The history of computer science began long before the modern discipline of computer science that emerged in the twentieth century, and hinted at in the centuries prior. The progression, from mechanical inventions and mathematical theories towards the modern concepts and machines, formed a major academic field and the basis of a massive worldwide industry.
Early computation
The earliest known tool for use in computation was the abacus, and it was thought to have been invented in Babylon circa 2400 BCE. Its original style of usage was by lines drawn in sand with pebbles. This was the first known computer and most advanced system - preceding Greek methods by 2,000 years. Abaci of a more modern design are still used as calculation tools today.

The Antikythera mechanism is believed to be the earliest known mechanical analog computer. It was designed to calculate astronomical positions. It was discovered in 1901 in the Antikythera wreck off the Greek island of Antikythera, between Kythera and Crete, and has been dated to circa 100 BC. Technological artifacts of similar complexity did not reappear until the 14th century, when mechanical astronomical clocks appeared in Europe.

In the 3rd century CE the South Pointing Chariot was invented in ancient China. It was the first known geared mechanism to use a differential gear, which was later used in analog computers. The Chinese also invented a more sophisticated abacus from around the 2nd century BCE, known as the Chinese abacus.

Mechanical analog computing devices appeared again a thousand years later in the medieval Islamic world. Examples of devices from this period include the equatorium by Arzachel, the mechanical geared astrolabe by Abū Rayhān al-Bīrūnī, and the torquetum by Jabir ibn Aflah. Muslim engineers built a number of Automata, including some musical automata that could be 'programmed' to play different musical patterns. These devices were developed by the Banū Mūsā brothers and Al-Jazari Muslim mathematicians also made important advances in cryptography, such as the development of cryptanalysis and frequency analysis by Alkindus.

When John Napier discovered logarithms for computational purposes in the early 17th century, there followed a period of considerable progress by inventors and scientists in making calculating tools. In 1623 Wilhelm Schickard designed a calculating machine, but abandoned the project, when the prototype he had started building was destroyed by a fire in 1624. Around 1640, Blaise Pascal, a leading French mathematician, constructed the first mechanical adding device based on a design described by Greek mathematician Hero of Alexandria. Then in 1672 Gottfried Wilhelm Leibniz invented the Stepped Reckoner which he completed in 1694.

None of the early computational devices were really computers in the modern sense, and it took considerable advancement in mathematics and theory before the first modern computers could be designed.
Algorithms
In the 7th century, Indian mathematician Brahmagupta gave the first explanation of the Hindu-Arabic numeral system and the use of zero as both a placeholder and a decimal digit.

Approximately around the year 825, Persian mathematician Al-Khwarizmi wrote a book, On the Calculation with Hindu Numerals, that was principally responsible for the diffusion of the Indian system of numeration in the Middle East and then Europe. Around the 12th century, there was translation of this book written into Latin: Algoritmi de numero Indorum. These books presented newer concepts to perform a series of steps in order to accomplish a task such as the systematic application of arithmetic to algebra. By derivation from his name, we have the term algorithm.

Binary logic
Around the 3rd century BC, Indian mathematician Pingala discovered the binary numeral system. In this system, still used today in all modern computers, a sequence of ones and zeros can represent any number.

In 1703, Gottfried Leibnitz developed logic in a formal, mathematical sense with his writings on the binary numeral system. In his system, the ones and zeros also represent true and false values or on and off states. But it took more than a century before George Boole published his Boolean algebra in 1854 with a complete system that allowed computational processes to be mathematically modeled.

By this time, the first mechanical devices driven by a binary pattern had been invented. The industrial revolution had driven forward the mechanization of many tasks, and this included weaving. Punched cards controlled Joseph Marie Jacquard's loom in 1801, where a hole punched in the card indicated a binary one and an unpunched spot indicated a binary zero. Jacquard's loom was far from being a computer, but it did illustrate that machines could be driven by binary systems.
Birth of computer science
Before the 1920s, computers (sometimes computors') were human clerks that performed computations. They were usually under the lead of a physicist. Many thousands of computers were employed in commerce, government, and research establishments. Most of these computers were women, and they were known to have a degree in calculus. Some performed astronomical calculations for calendars.

After the 1920s, the expression computing machine referred to any machine that performed the work of a human computer, especially those in accordance with effective methods of the Church-Turing thesis. The thesis states that a mathematical method is effective if it could be set out as a list of instructions able to be followed by a human clerk with paper and pencil, for as long as necessary, and without ingenuity or insight.

Machines that computed with continuous values became known as the analog kind. They used machinery that represented continuous numeric quantities, like the angle of a shaft rotation or difference in electrical potential.

Digital machinery, in contrast to analog, were able to render a state of a numeric value and store each individual digit. Digital machinery used difference engines or relays before the invention of faster memory devices.

The phrase computing machine gradually gave away, after the late 1940s, to just computer as the onset of electronic digital machinery became common. These computers were able to perform the calculations that were performed by the previous human clerks.

Since the values stored by digital machines were not bound to physical properties like analog devices, a logical computer, based on digital equipment, was able to do anything that could be described "purely mechanical." The theoretical Turing Machine, created by Alan Turing, is a hypothetical device theorized in order to study the properties of such hardware.
The theoretical groundwork
Konrad Zuse was a German engineer and computer pioneer. His greatest achievement was the world's first functional program-controlled Turing-complete computer, the Z3, which became operational in May 1941. He received the Werner-von-Siemens-Ring in 1964 for the Z3. Much of his early work was financed by his family and commerce, and he received little support from the Nazi-German Government.

Zuse's S2 computing machine is considered to be the first process-controlled computer. In 1946 he designed the first high-level programming language, Plankalkül. Zuse founded one of the earliest computer businesses on the 1st of April 1941 (Zuse Ingenieurbüro und Apparatebau). This company built the Z4, which became the world's first commercial computer.

Due to World War II Zuse's work went largely unnoticed in the UK and the US. Possibly his first documented influence on a US company was IBM's option on his patents in 1946. In the late 1960s, Zuse suggested the concept of a Calculating Space (a computation-based universe).

There is a replica of the Z3, as well as the Z4, in the Deutsches Museum in Munich. The Deutsches Technikmuseum Berlin in Berlin has an exhibition devoted to Zuse, displaying twelve of his machines, including a replica of the Z1, some original documents, including the specifications of Plankalkül, and several of Zuse's paintings.
 Zuse Z1 replica in the German Museum of Technology in BerlinBorn in Berlin, Germany in 1910, the family moved to Braunsberg, East Prussia in 1912, where his father was a postal clerk. Zuse attended the Collegium Hosianum in Braunsberg. In 1923 the family moved to Hoyerswerda where he passed his Abitur in 1928.

He enrolled in the Technische Hochschule Berlin-Charlottenburg and explored both engineering and architecture, but found them to be boring. Zuse then pursued civil engineering graduating in 1935. For a time he worked for the Ford motor company, using his considerable artistic skills in the design of advertisements. He started work as a design engineer at the Henschel aircraft factory in Berlin-Schönefeld. This required the performance of many routine calculations by hand, which he found mind-numbingly boring, leading him to dream of performing calculations by machine.

Working in his parents' apartment in 1936, his first attempt, called the Z1, was a floating point binary mechanical calculator with limited programmability, reading instructions from a perforated 35 mm film. In 1937 Zuse submitted two patents that anticipated a von Neumann architecture. He finished the Z1 in 1938. The Z1 contained some 30,000 metal parts and never worked well, due to insufficient mechanical precision. The Z1 and its original blueprints were destroyed during WWII.

Between 1987 and 1989, Zuse recreated the Z1, suffering a heart-attack midway through the project. It cost 800,000 DM, and required four individuals (including Zuse) to assemble it. Funding for this retrocomputing project was provided by Siemens and a consortium of five companies.

 The mathematical foundations of modern computer science began to be laid by Kurt Gödel with his incompleteness theorem (1931). In this theorem, he showed that there were limits to what could be proved and disproved within a formal system. This led to work by Gödel and others to define and describe these formal systems, including concepts such as mu-recursive functions and lambda-definable functions.

1936 was a key year for computer science. Alan Turing and Alonzo Church independently, and also together, introduced the formalization of an algorithm, with limits on what can be computed, and a "purely mechanical" model for computing.

These topics are covered by what is now called the Church–Turing thesis, a hypothesis about the nature of mechanical calculation devices, such as electronic computers. The thesis claims that any calculation that is possible can be performed by an algorithm running on a computer, provided that sufficient time and storage space are available.

Turing also included with the thesis a description of the Turing machine. A Turing machine has an infinitely long tape and a read/write head that can move along the tape, changing the values along the way. Clearly such a machine could never be built, but nonetheless, the model can simulate the computation of any algorithm which can be performed on a modern computer.

Turing is so important to computer science that his name is also featured on the Turing Award and the Turing test. He contributed greatly to British code-breaking successes in the Second World War, and continued to design computers and software through the 1940s, but committed suicide in 1954.
At a symposium on large-scale digital machinery in Cambridge, Turing said, "We are trying to build a machine to do all kinds of different things simply by programming rather than by the addition of extra apparatus".

In 1948, the first practical computer that could run stored programs, based on the Turing machine model, had been built - the Manchester Baby.

In 1950, Britain's National Physical Laboratory completed Pilot ACE, a small scale programmable computer, based on Turing's philosophy.
Shannon and information theory
Up to and during the 1930s, electrical engineers were able to build electronic circuits to solve mathematical and logic problems, but most did so in an ad hoc manner, lacking any theoretical rigor. This changed with Claude Elwood Shannon's publication of his 1937 master's thesis, A Symbolic Analysis of Relay and Switching Circuits. While taking an undergraduate philosophy class, Shannon had been exposed to Boole's work, and recognized that it could be used to arrange electromechanical relays (then used in telephone routing switches) to solve logic problems. This concept, of utilizing the properties of electrical switches to do logic, is the basic concept that underlies all electronic digital computers, and his thesis became the foundation of practical digital circuit design when it became widely known among the electrical engineering community during and after World War II.

Shannon went on to found the field of information theory with his 1948 paper titled A Mathematical Theory of Communication, which applied probability theory to the problem of how to best encode the information a sender wants to transmit. This work is one of the theoretical foundations for many areas of study, including data compression and cryptography.

Wiener and Cybernetics
From experiments with anti-aircraft systems that interpreted radar images to detect enemy planes, Norbert Wiener coined the term cybernetics from the Greek word for "steersman." He published "Cybernetics" in 1948, which influenced artificial intelligence. Wiener also compared computation, computing machinery, memory devices, and other cognitive similarities with his analysis of brain waves.

The first actual computer bug was a moth. It was stuck in between the relays on the Harvard Mark II. While the invention of the term 'bug' is often but erroneously attributed to Grace Hopper, a future rear admiral in the U.S. Navy, who supposedly logged the "bug" on September 9, 1945, most other accounts conflict at least with these details. According to these accounts, the actual date was September 9, 1947 when operators filed this 'incident' — along with the insect and the notation "First actual case of bug being found".
(from: http://en.wikipedia.org/wiki/History_of_computer_science)

Text for annotation
    Today machine translation is a matter of prime economic importance. The problem is being attacked by logicians, engineers, linguists and mathematicians. The problem is by no means as easy one. Human language is much too diverse    and rich; it is difficult to adapt such an instrument to the rigid language of electronic computers.
       What is a translation? What can be translated and what cannot? All the letters of a language can be encoded. Any text can be translated into this code, but it will never be termed a translation.
       The fist attempts at machine translation were only experimental and did not represent serious works of translation. The texts were rather primitive and were based on a small vocabulary with highly limited rules of grammar.
       The problem of creating a machine language capable of taking in the entire wealth of the living language is very complicated. It must not be indifferent to the style of description, the emotional undertones and linguistic subtleties. Let’s take an example: It reads identically to such a synonymous spectrum as: “woman, female, date, petticoat, skirt.” All these words would be recorded by a single character of the meaning - code, which describes an individual of the Homo-sapience female sex, - and that is all.
       Machine translation is being studied by researchers in the United States, Russia and other countries. They hope to overcome the numerous linguistic and stylistic difficulties and create a machine that will make it possible to translate from one natural language into another just as easily as it makes translation from the language of one science to that of another. The language of the machine is the language of numbers and exact facts.
       Try to translate “Hamlet” or modern poetry into machine language and you get nothing. Poetry, music and painting will always remain in the domain of man only.
GRAMMAR TEST: Infinitive, Gerund
1. Choose an appropriate form:

Countries all over the world have superstitions which some people believe and others don't. Several superstitions are the same in many countries.

Many people avoid 1) walking/to walk under ladders, as this is believed to bring bad luck. Some people expect things 2) go/to go wrong on the thirteenth day of the month, particularly if it's a Friday. Some say you must never 3) put/to put up an umbrella inside the house or 4) to place/place a pair of new shoes on the table. In many places, it is considered unlucky 5) to see/seeing a black cat, while in others this is thought 6) to be/be a symbol of good luck. 7) Break/Breaking a mirror results in seven years of bad luck and if you spill salt, you must 8) to throw/ throw a pinch of it over your left shoulder immediately.

These are just a few superstitions which some people believe in. Do you know any more?
2. Choose the correct variant:

1    '..... is very relaxing.'

'I don't agree. I think it's boring.'

A  Fish    

В  Fishing    

С То fish

2    'I can't decide what.......to the party.'

'Why don't you wear your blue dress?'

A   wear    

В   wearing    

С   to wear

3    'Did you go to the cinema last night?'

'No. My parents made me..............for the exam.

A   to study

В   studying    

C   study

4    'Did you enjoy your holiday?'

'Yes, but I am glad.............home again.'

A   being    

В   to be    

С   be

5    'Shall we go to a restaurant this evening?'

'I'd rather.............    at home. I'm exhausted.'

A   stay    

В   staying    

С   to stay

6    'Why did you go to the library?'

'..........some books to read.'

A   Get    

В   Getting    

С   То get

7    'Why do you want to buy a car?'

'Because I hate............for the bus every day.'

A   waiting    

В   wait    

С   to wait

8    'Do you have any plans for the summer?'

'Well, Danny suggested..............to Spain for a week.

A   go    

В   going    

С   to go

9    'Shall we go for a picnic on the beach?'

'Oh, no! It's far too cold.............to the beach today.

A   going    

В   to go     

С   go

10   'What is the matter with Peter?'

'There's no point in............me. I have no idea.'

A   ask    

В   asking    

С   to ask
GRAMMAR TEST: Participle I, Participle II

1. Translate into Russian:
1.Pride, the never-failing vice of fools (A. Pope). 2. Coming events cast their shadows before them. 3. What is a friend? A single soul dwelling in two bodies (Aristotle). 4. Another factor influencing the level of detail was the process requirements. 5. In this reaction we used common oxidizing and reducing agents. 6. I like the girl sitting on the right. 7. They published conflicting reports. 8. They did not consider factors not affect​ing the results. 9. We needed procedures not involving this compound. 10. You should control the following parameters. 11. The events following the war played an important role in the development of the firm. 

2. Translate into English:

1. Мы рассмотрим несколько проблем, имеющих отно​шение (to deal with) к этому явлению. 2. Мы учли все определяющие (to determine) факторы. 3. Он упомянул один из факторов, определяющих скорость реакции. 4. Фильм, который последовал за лекцией (to follow), был неинтересный. 5. Последовавшие за конференцией собы​тия не имели особого значения. 6. Получившиеся (в ре​зультате этого) данные представляют некоторый интерес. 7. Данные, которые получаются в результате этих измене​ний, будут неправильными. 8. Мы рассмотрели факторы, приводящие к таким изменениям.

3. Translate into Russian:

1. A life devoted only to the satisfaction of immediate needs is a dull one. 2. A wanted person has escaped. 3. Simply stated, a creative individual is also a trained individual. 4. The action preceded by such a decision could not be false. 5. The decision followed by this action was correct. 6. He followed rules known by experience. 7. The child lacks the experience required for practical action. 8. Once designed and if designed properly, the system is very flexible. 9. Here again the views expressed attracted no serious attention. 10. The results thus obtained contributed to the solution of the problem. 

4. Translate into English:

1. Если этот документ не будет исправлен, он окажется бесполезным. 2. Когда эти данные проверили, они оказа​лись неправильными. 3. Если эту работу сделать должным образом, она будет представлять некоторый интерес. 4. Как только план изменили, он стал (to be) бесполезным. 5. Хороший совет (advice) полезен, если он дан в нужное время. 6. Если эту информацию использовать должным образом, она может быть полезной. 7. Я интересуюсь практическими аспектами этой про​блемы. 8. Он занимается той же самой проблемой. 9. Моя статья будет посвящена новому аспекту этой проблемы. 10. Такой метод не подходит в этом случае. 11. Эта идея призна​на всеми. 12. Они связаны с многими другими лаборатори​ями. 13. Он занимается (какой-то) родственной проблемой.
Grammar Test: Complex Object

1.   Replace the Object Clause with the Complex Object:
1. We know that mathematics has become man’s second language.

2. They expect that a variable will represent a number.

3. We know that  two fractions are equal if they simplify to the same fraction.

4. I heard that they were discussing the matter.

5. We expected that they would intensify the whole process.

6. Everybody knows that matter consists of small particles called atoms.

7. This question was too difficult, so that he could not answer it immediately.
2. Complete the sentences using Complex Object:

1. She wants you …

 2. We saw them…

 3. He considered her…

 4. Mary heard Tim…

 5. Sarah watched her sister …

 6. I noticed her……

 7. We never expected them …

 8. I’d like my friend …

 9. Mother wishes her daughter …

 10. Father expected his son …
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